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FIGURE 1
DNA105250

AGTGTGATGCGATATCTGCAGAATTCGCCCTTATCGCCTTTGACGTCAGCTGCTTCTITTTG
GGTGGTGCTGTTTTCTGCCGGCTGTAAAGTCATCACCTCCTGGGATCAGATGTGCATTIGA
GAAAGAAGCCAACAAAACATATAACTGTGAARATTTAGGTCTCAGTGAAATCCCTGACAC
TCTACCAAACACAACAGRATTTTTGGAATTCAGCTTTAATTTTTTGCCTACAATTCACAR
TAGAACCTTCAGCAGACTCATGAATCTTACCTTTTTGGATTTAACTAGGTGCCAGATTAA
CTGGATACATGAAGACACTTTTCAAAGCCATCATCAATTAAGCACACTTGTGTTAACTGG
AAATCCCCTGATATTCATGGCAGAAACATCGCTTARTGGGCCCAAGTCACTGAAGCATCT
TTTCTTAATCCAAACGGGAATATCCAATCTCGAGTTTATTCCAGTGCACAATCTGGAAAA
CTTGGAAAGCTTGTATCTTGGAAGCAACCATATTTCCTCCATTAAGTTCCCCARAGACTT
CCCAGCACGGAATCTGAAAGTACTGGATTTTCAGAATAATGCTATACACTACATCTCTAG
AGAAGACATGAGGTCTCTGGAGCAGGCCATCAACCTAAGCCTGAACTTCAATGGCAATAA
TGTTAAAGGTATTGAGCTTGGGGCTTTTGATTCAACGGTCTTCCAAAGT TTGAACTTITGG
AGGAACTCCARATTTGTCTGTTATATTCAATGETCTGCAGAACTCTACTACTCAGTCTCT
CTGGCTGGGRAACATTTGAGGACATTGATGACGAAGATATTAGTTCAGCCATGCTCAAGGG
ACTCTGTGARATGTCTGTTGAGAGCCTCAACCTGCAGGAACACCGCTTCTCTGACATCTC
ATCCACCACATTTCAGTGCTTCACCCAACTCCAAGAATTGGATCTGACAGCAACTCACTT
GARAAGGGTTACCCTCTGGGATCGAAGGGTCTGAACTTGCTCAAGRAATTAGTTCTCAGTGT
ARATCATTTCGATCAATTGTGTCARATCAGTGCTGCCAATTTCCCCTCCCTTACACACCT
CTACATCAGAGGCAACGTGAAGAAACTTCACCTTGGTGTTGGCTGCTTGGAGAARCTAGG
AAACCTTCAGACACTTGATTTAAGCCATAATGACATAGAGGCTTCTGACTGCTGCAGTCT
GCAACTCAAAAACCTGTCCCACTTGCAAACCTIARACCTGAGCCACAATGAGCCTCTTGG
TCTCCAGAGTCAGGCATTCARAGAATGTCCTCAGCTAGARACTCCTCGATTTGGCATTTAC
CCGCTTACACATTAATGCTCCACAARGTCCCTTCCAAAACCTCCATTTCCTTCAGGTTCT
GAATCTCACTTACTGCTTCCTTGATACCAGCAATCAGCATCTTCTAGCAGGCCTACCAGT
TCTCCGGCATCTCAACTTARAAGGGAATCACTT TCAAGATGGCGACTATCACGAAGACCAA
CCTACTTCAGACCGTGGGCAGCTTGGAGGTTCTGATTTTGTCCTCTTGTGGTCTCCTCTC
TATAGACCAGCAAGCATTCCACAGCTTGGGAARBATGAGCCATGTAGACTTAAGCCACARA
CAGCCTGACATGCGACAGCATTGATTCTCTTAGCCATCTTAAGGGAATCTACCTCAATCT
GGCTGCCAACAGCATTAACATCATCTCACCCCGTCTCCTCCCTATCTTGTCCCAGCAGAG
CACCATTAATTTAAGTCATARCCCCCTGGACTGCACTTGCTCGAATATTCATTTCTTARAC
ATGGTACAARAGAAARCCTGCACAAACTTGAAGGCTCGGAGGAGACCACGTGTGCAAACCC
GCCATCTCTAAGGGGAGTTAAGCTATCTGATGTCAAGCTTTCCTGTGGGATTACAGCCAT
AGGCATTTITCTTTCTCATAGTATTTCTATTATTGTTCGCTATTCTGCTATTTTTTGCAGT
TAAATACCTTCTCAGGTGGAAATACCAACACATT TAGTGCTGARGGTTTCCAGAGAA
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FIGURE 2A

DNAL105250
></usr/seqdb2/sst/DNA/Dnaseqgs.min/ss.DNA105250
><subunit 1 of 1, 661 aa, 1 stop

><MW: 74165, 'pI: 6.34, NX(s/T): 11

MAFDVSCFFWVVLFSAGCKVITSWDQMCIEKEANKTYNCENLGLSEI PDTLPNTTEFLEF
SFNFLPTIHNRTFSRLMNLTFLDLTRCQINWIHEDTFQSHHQLSTLVLTGNPLIFMAETS
LNGPKSLKHLFIIQTGISNLEFIPVHNLENLESLYLGSNHISSIKFPKDFPARNLKVLDF
QNNAIHYISREDMRSLEQAINLSLNFNGNNVKGIELGAFDSTVFQSLNFGGTPNLSVIFN
GLONSTTQSLWLGTFED IDDEDISSAMLKGLCEMSVESLNLQEHRFSDISSTTFQCFTQL
QELDLTATHLKGLPSGMKGLNLLKKLVLSVNHFDQLCQISAANFPSLTHLY IRGNVKKLH
LGVGCLEKLGNLQTLDLSHNDIEASDCCSLOLKNLSHLOTLNLSHNEPLGLQSQAFKECP
QLELLDLAFTRLHINAPQSPFQNLHFLQVLNLTYCFLDTSNQHLLAGLPVLRHLNLKGNH
FQDGTITKINLLQTVGSLEVLILSSCGLLS IDQOAFHSLGKMSHVDLSHENSLTCDSIDSL
SHLKGIYLNLAANSINIISPRLLPYLSQQSTINLSHNPLDCTCSNIHFLTWYKENLHKLE
GSEETTCANPPSLRGVKLSDVKLSCGITAIGIFFLIVFLLLLAILLFFAVKYLLRWKYQH
I

Signal sequence.
amino acids 1-18

Transmembrane domain.
amino acids 489-509, 62B-648

Leucine Rich Repeat.

amino acids 54-77, 78-101, 102-125, 126-149, 150-171, 174-187, 275-298, 299-
321, 322-348, 371-396, 397-320, 421-445, 446-469, 470~-4593, 497-520, 521-544

Leucine Rich Repeat C-teiminal Domain.
aminé acids 577-626

N-glycosylation sgite.

amino acids 34-37, 53-56, 70-73, 78-81, 201-204, 234-237, 244-247, 394-397,
401-405, 451-454, 573-576

Protein kinase C phosphorylation site.
amino acids 126-128, 163-165, 559-561, 612-614

Casein kinase II phoaphorylation site.

amino acids 22-25, 80-83, 138-141, 189-182, 254-257, 378-381, 404-407, 523-
526

N-myristoylation site.

amino acids 213-218, 217-222, 230-235, 241-246, 312-317, 370-375, 545-560,
601-606, 615-620



U.S. Patent Jul. 21, 2015 Sheet 3 of 185 US 9,085,630 B2

FIGURE 2B

Prokaryotic membrane lipoprotein lipid attachment site.
amino acids 8-18

Leucine zipper pattern.
amino acids 44-65, 450-471
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FIGURE 3
DNA150004
CAGCAGTAGGCCTTGCCTCAGATCCAAGGTCACTCGGAAGAGGCCATGTCTACCCTCAAT
GACACTCATGGAGGAAATGCTGAGAGAAGCATTCAGATGCATGACACAAGGTAAGACTGC
CARARRATCTTGTTCTTGCTCTCCTCATTTTGTTAT T TG TTTTATTTTTAGGAGTTTTGAG
AGCAARATGACAACACCCAGAAATTCAGTARATGGCACTTTCCCGGCAGAGCCAATGAAR
GGCCCTATTGCTATGCAATCTGGTCCAARAAARCCACTCTTCAGGAGGATGTCTTCACTGGTG
GGCCCCACGCAAAGCTTCTTCATGAGGCAATCTAAGACTTTGGGGGCTGTCCAGATTATG
AATGGGCTCTTCCACATTGCCCTGGGGGGTCTTCTGATGATCCCAGCAGGGATCTATGCA
CCCATCTGTGTGACTGTGTGGTACCCTCTCTGGEGAGGCATTATGTATATTATITCCGGA
TCACTCCTGGCAGCAACGGAGAAARACT CCAGGAAGTGTTTGGTCAAAGGARAAATGATA
ATGAATTCATTGAGCCTCTTTGCTGCCATTTCTGGAATGATTCTTTCAATCATGGACATA
CTTAATATTAAAATTTCCCATTTT TTAAAAATGGAGAGTCTGAATTTTATTAGAGCTCAC
ACACCATATATTAACATATACAACTGTGAACCAGCTAATCCCTCTGAGARAAACTCCCCA
TCTACCCAATACTGTTACAGCATACAATCTCTGTTCTTGGGCATTTTGTCAGTGATGCTG
ATCTTTGCCTTCTTCCAGGAACTTGTAATAGCTGGCATCGTTGAGAATGAATGGAAAAGA .
ACGTGCTCCAGACCCAAATCTAARCATAGTTCTCCTGTCAGCAGAAGAAARAAAAGAACAG
ACTATTGAARATAAAAGAAGAAGTGGTTGGGCTAACTGAAACATCTTCCCAACCAAAGAAT
GAAGAAGACATTGAAATTATTCCAATCCAAGAAGAGGAAGAAGAAGAAACAGAGACGAAC
TTTCCAGARCCTCCCCAAGATCAGGAATCCTCACCAATAGARAATGACAGCTCTCCT TAA
GITGATTTCTTCTGTTTTCTGTTTCCTTTT T TAAACATTAGTGTTCATAGCTTCCAAGAGA
CATGCTGACTTTCATTTCTTGAGGTACTCTGCACATACGCACCACATCTCTATCTGGCCT
TTGCATGGAGTGACCATAGCTCCTTCTCTCTTACATTGAATGTAGAGAATGTAGCCATTG
TAGCAGCTTGTGTTGTCACGCTTCTTCT TTTGAGCAACTTTCTTACACTGAAGAAAGGCA
GAATGAGTGCTTCAGAATGTGATTTCCTACTAACCTG T TCCTTGGATAGGCTTITTAGTA
TAGTATTTTTTTTTGTCATTTTCTCCATCAACAACCAGGGAGACTGCACCTGATGGAAAN
GATATATGACTGCTTCATGACATTCCTAAACTATCTTTTTTTTATTCCACATCTACGTTT
TTGGCTGGAGTCCCTTTTGCATCATTGTTTTAAGGATGATAARAAARAATAACAACTAGGG
ACAATACAGAACCCATTCCATTTATCTTTCTACAGGGCTGACATTGTGGCACATTCTTAG
AGTTACCACACCCCATGAGGGAAGCTCTAAATAGCCAACACCCATCTGTTTTI' TG TAAAA
ACAGCATAGCTTATACATGGACATGTCTCTGCCTTAACTTTTCCTAACTCCCACTCTAGG
CTATTGTTTGCATGTCTACCTACTTTTAGCCATTATGCGAGANAAGAAAAAAATGACCAT
AGAAMATGCCACCATGAGGTGCCCARATTTCAAATAATAATTAACATTTAGTTATATTTA
TAATTTCCAGATGACAAAGTATTTCATCAARTAACTTCATTTGATGTTCCATGATCAAGA
AAGAATCCCTATCTCTATTTTACAAGTAATTCAARAGAGGCCAAATAACT TGTAAACAAGA
AARGGTAACTTGTCAACAGTCATAACTAGTAATTATGAGAGCCTTGTTTCATAACCAGGT
CTTCTTACTCAAATCCTGTGATGTTTGAAATAACCAAATTGTCTCTCCAATGTCTGCATA
AACTGTGAGAGCCAAGTCAACAGCTTTTATCARGAATTTACTCTCTGACCAGCAATAAAC
AAGCACTGAGAGACACAGAGAGCCAGATTCAGATTTTACCCATGGGGATAAARAGACTCA
GACTTTCACCACATTTGGAAAACTACTTGCATCATAAATATATAATAACTGGTAGTTTAT
ATGAAGCAGACACTAAGTGCTATAGACACTCTCAGAATATCATACTTGGAAACAATGTAA
TTAAAATGCCGAATCTGAGTCAACAGCTGCCCTACTTTTCAATTCAGATATACTAGTACC
TTACCTAGARATAATGTTAACCTAGGGTGAAGTCACTATAATCTGTAGTCTATTATTTGG
GCATTTGCTACATGATGAGTGCTGCCAGATTGTGGCAGGTAAAGAGACAATGTAATTTGC
ACTCCCTATGATATTTCTACATTITTTAGCGACCACTAGTGGAAGACATTCCCCARRATTA
GAAARAARGGAGATAGRAAGATTTCTGTCTATGTARAGTICTCAAAATTTGTTCTARATTA
ATAAAACTATCTTTGTGTTCA
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FIGURE 4
DNA150004

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA150004
»><subunit 1 of 1, 297 aa, 1 stop
><MW: 33077, pI: 5.10, NX(S5/T): 3

MTTPRNSVNGTFPAEPMKGPIAMQSGPKPLFRRMSSLVGPTQSFFMRESKTLGAVQIMNG
LFHIALGGLLMIPAGIYAPICVITVWYPLWGGIMYIISGSLLAATEKNSRKCLVKGKMIMN
SLSLFAAISGMILSIMDILNIKISHFLKMESLNFIRAHTPYINIYNCEPANPSEKNSPST
QYCYSIQSLFLGILSVMLIFAFFQELVIAGIVENEWKRTCSRPKSNIVLLSAEEKKEQTI
EIKEEVVGLTETSSQPKNEEDIEIIPIQEEEEEETETNFPEPPQDQESSPIENDSSP

Transmembrane domain.
amino acids 56-76, 82-102, 118-138, 187-207

CD 20/IgE Fc Receptor Beta Subunit Family.
amino acids 58-224.

N-glycosylation site.
amino acids 9-12, 293-296

cAMP~ and cGMP-dependent protein kinase phosphorylation site.
amine acids 32-35

Protein kinase C phosphorylation site.
amino acids 3-5, 104-106, 108-110, 173-175

Casein kinase IX phosphorylation site.
amino acids 134-137, 231-234, 289-292

N-myristoylation site.
amino acids 10-15, 98-103, 130-135, 210-215, 248-253
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FIGURE 5
DNA 182432

GTTGGTGACCAAGAGTACATCTCTTTTCAAATAGCTGGATTAGGTCCTC ATGCTGCTGTG
GTCATTGCTGGTCATCTTTGATGCAGTCACTGARCAGGCAGATTCGCTGACCCTTGTGGT
GCCCTCTTCTGTCTTCGAAGGAGACAGCATCCTTCTGAAATGCCAGGGAGAACAGAACTG
GARAATTCAGAAGATGGCTTACCATAAGGATAACAAAGAGT TATCTGTTTTCAAAADMATT
CTCAGATTTCCTTATCCARAGTGCAGTTTTAAGTGACAGTGGTAACTATTTCTGTAGTAC
CARAGGACAACTCTTTCTCTGGGATAAAACTTCARATATAGTARAGATAARAGTCCAAGA
GCTCTTTCAACCTCCTGTGCTGACTGCCAGCTCCTTCCAGCCCATCGAAGGGGGTCCAGT
GAGCCTGAAATGTGAGACCCGGCTCTCTCCACAGAGGTTGGATGTTCAACTCCAGTTCTG
CTTCTTCAGAGARAACCAGGTCCTGGGGTCAGGCTGGAGCAGCTCTCCGGAGCTCCAGAT
TTCTGCCETGTGGAGTGAAGACACAGGCTCTTACTGGTGCAAGGCAGARRCGGTGACTCA
CAGGATCAGAARARCAGAGCCTCCAATCCCAGATTCACGTGCAGAGAATCCCCATCTCTAA
TGTAAGCTTGGAGATCCGGECCCCCGGGGGACAGGTGACTGARGGACAAAAACTGATCCT
GCTCTGCTCAGTGGLCTGGGGGTACAGGAARATGTCACATTCTCCTGGTACAGAGAGGCCAC
AGGAACCAGTATGGGAAAGARAACCCAGCGTTCCCTGTCAGCAGAGCTGGAGATCCCAGC
TGTGARAGAGAGTGATGCCGGCAAATATTACTGTAGAGCTGACAACGGCCATGTGCCTAT
CCAGAGCAAGGTGGTGAATATCCCTGTGAGAATTCCAGTGTCTCGCCCTGTCCTCACCCT
CAGGTCTCCTGGGGCCCAGGCTEGCAGTGGGGGACCTGCTEGGAGCTTCACTGTGAGGCCCT
GAGAGGCTCTCCCCCAATCTIGTACCAATTTTATCATGAGGATGTCACCCTTGGGAACAG
CTCGGCCCCCTCTGGAGGAGGGGCCTCCTTCAACCTCTCTTTGACTGCAGARCATTCTGG
AAACTACTCCTGTGAGGCCAACAACGGCCTEGEGGCCCAGTGCAGTGAGGCAGTGCCAGT
CTCCATCTCAGGACCTGATGGCTATAGAAGAGACCTCATGACAGCTGGAGTTCTCTGGGG
ACTGTTITGGTGTCCTTGGTTTCACTGGTGTIGCTTIGCTCTTGTATGCCTIGTTCCACAR
GATATCAGGAGARPAGTTCTGCCACTAATGAACCCAGAGGGGCTTCCAGGCCAAATCCTCA
AGAGTTCACCTATTCAAGCCCAACCCCAGACATGGAGGAGCTGCAGCCAGTGTATGTCAA
TGTGGCCTCTGTAGATGTGGATGTGGTTTAT TCTCAGGTCTGGAGCATGCAGCAGCCAGA
AAGCTCAGCAAACATCAGGACACTTCTGGAGAACAAGGACTCCCAAGTCATCTACTCTTC
TGTCGAAGAAATCATAACACTTGGAGGAATCAGAAGGGAAGATCAACAGCAAGGATGGGGC
ATCATTAAGACTTGCTATAARACCTTATGAAAATGCTTGAGGCTTATCACCTGCCACAGC
CAGAACGTGCCTCAGGAGGCACCTCCTCTCATTTTTGTCCTGATGATGTTTCTTCTCCARA
TATCTTCTTTTACCTATCAATATTCATTGAACTGCTGCTACATCCAGACACTGTGCAAAT
AAARTTATTTCTGCTACCTTCAAANAAAAAARAAAAARAAAANATGCAG
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FIGURE 6A
DNA 182432

></usr/seqdb2/sst/DNA/Dnasegs.min/ss.DNA182432
»><gubunit 1 of 1, 508 aa, 1 stop
><MW: 55542, pI: 6.30, NX(S/T): S

MLLWSLLVIFDAVTEQADSLTLVAPSSVFEGDS IVLKCQGEQNWKIQKMAYHKDNKELSV
FKKFSDFLIQSAVLSDSGNYFCSTKGQLFLWDKTSNIVKIKVQELFQRPVLTASSFQPIE
GGPVSLKCETRLSPQRLDVQLQFCFFRENQVLCSGUSSSPELQISAVWSEDTGSYWCKAE
TVTHRIRKQSLQSQIHVQRIPISNVSLEIRAPGGQVTEGQKLILLCSVAGGTGNVTFSWY
REATGTSMGKKTQRSLSAELEIPAVKESDAGKYYCRADNGHVPIQSKVVNIPVRIPVSRP
VLTLRSPGAQAAVGDLLELHCEALRGS PPILYQFYHEDVTLGNSSAPSGGGASFNLSLTA
EHSGNYSCEANNGLGAQCSEAVPVSISGPDGYRRDLMTAGVLWGLFGVLGFTGVALLLYA
LFEKISGESSATNEPRGASRPNPQEFTYSSPTPDMEELQPVYVNVGSVDVDVVYSQVHWSM
QOPESSANIRTLLENKDSQVIYSSVKKS

Signal sequence.
amino acids 1-14.

Transmembrane domain.
amino acids 400-420.

Immunoglobulin domain.
amino acids 17-84, 121-179, 219-277, 314-370.

N-glycosylation site.
amino acids 204-207, 234-237, 343-346, 355-358, 365-368

Glycosaminoglycan attachment site.
amino acids 348-351

cAMP- and cGMP-dependent protein kinase phosphorylation site.
amino acids 62-65, 187-190

Protein kinase C phosphorylation site.
amino acids 83-85, 125-127, 183-185, 252-254, 303-305, 504-506

Casein kinase II phosphorylation site.
amino acids 27-30, 158-161, 387-390, 491-494

Tyrosine kinase phoasphorylation site.
amino acids 266-273

N-myristoylation site.

amino acids 78-83, 121-126, 153-158, 173-178, 213-218, 230-235, 245-250, 308~
313, 349-354, 351-356, 364-369, 375-360, 400-405
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FIGURE 6B

Amidation site.
amino acids 248-251
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FIGURE 7
DNAZ225785

TCCTGCAACTCAAACTAACCAACCCACTGGEAGAAG ATGCCTGGGGGTCCAGGAGTCCTC
CAAGCTCIGCCTGCCACCATCTICCTCCTCTTCCTGCTGTCTGCTGTCTACCTGGGCCCT
GGGTGCCAGGCCCTGTGGATGCACARGGTCCCAGCATCATTGATGGTGAGCCTGGGGGARA
GACGCCCACTTCCAATGCCCGCACARTAGCAGCARCAACGCCAACGTCACCTGGTGGCGT
GTCCTCCATGGCAACTACACGTGGCCCCCTGAGTTCTTGGGCCCGGGCGAGGACCCCAAT
GGTACGCTGATCATCCAGAATGTGAACAAGAGCCATGGGGGCATATACGTGTGCCGGGTC
CAGGAGGGCAACGAGTCATACCAGCAGTCCTGCGECACCTACCTCCGCGTGCGCCAGCCG
CCCCCCAGGCCCTTCCTGGACATGGGGGAGGGCACCARGAACCGAATCATCACAGCCGAG
GGGATCATCCTCCTGTTCTGCGCGGTGGTGCCTGGGACGCTGCTGCTGTTCAGGAAACGA
TGGCAGAACGAGARGCTCGGGTTGGATGCCGGGGATGAATATGAAGATGAAAACCTTTAT
GAAGGCCTGAACCTGGACGACTGCTCCATGTATGAGGACATCTCCCEGGGCCTCCAGGGC
ACCTACCAGGATGTGGGCAGCCTCAACATAGGAGATGTCCAGCTGGAGAAGCCG TGACAC
CCCTACTCCTGCCAGGCTECCCCCGCCTGCTETGCACCCAGCTCCAGTETCTCAGCTCAC
TTCCCTGGGACATTCTCCTTTCAGCCCTTCTGGGGGCTTCCTTAGTCATATTCCCCCAGT
GGGGGETEEEAGGGTAACCTCACTCTTCTCCAGGCCAGGCCTCCTIGCGACTCCCCTGEER
GTGTCCCACTCTTCTTCCCTCTARACTGCCCCACCTCCTAACCTAATCCCCACGCCCCGT
TGCCTTTCCCAGGCTCCCCTCACCCAGCGGGTAATGAGCCCTTAATCGCTGCCTCTAGGSE
GAGCTGATTGTAGCAGCCTCGTTAGTGTCACCCCCTCCTCCCTGATCTGTCAGGGCCACT
TAGTGATAATAARATTCTTCCCAACTGC
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FIGURE 8
DNA225785

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss.DNA225785
><subunit 1 of 1, 226 aa, 1 stop
><MW: 25038, pI: 4.91, NX{(S/T): 6

MPGGPGVLQALPATIFLLFLLSAVYLGPGCOALWMHKVPASLMVSLGEDAHFQCPHNSSN
NANVTWWRVLHGNYTWPPEFLGPGEDPNGTLI IQNVNKSHGGIYVCRVQEGNESYQQSCG
TYLRVRQPPPRPFLDMGEGTKNRIITAEGIILLFCAVVPGTLLLFRKRWQNEKLGLDAGD
EYEDENLYEGLNLDDCSMYEDISRGLQGTYQDVGSLNIGDVQLEKP

Signal sequence.
amino acids 1-29.

Tranamembrane domain.
amino acids 143-163.

Immunoreceptor tyrosine-based activation motif,
amino acids 185-205.

N-glycosylation site.
amino acids 57-60, 63-66, 73-76, 8B-91, 97-100, 112-115

Cagein kinase IX phosphorylation site,
amino acids 45-48, 197-200, 209-212.

N-myristoylation site.
amino acids 6-11, 102-107, 175-180, 205-210.

Ribogomal protein S2 signature 1.
amino acids 16-27.
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FIGURE 9
DNA225786

CAGGGGACAGGCTGCAGCCCGTGCAGTTACACGTTITCCTCCAAGGAGCCTCGGACGTTG
TCACGGGTTTCCGGETCGGGGACAGAGCAGTGACCATEGGCCAGGCTGGCGTTGTCTCCTGT
GCCCAGCCACTGGATGGTGG CGTTGCTGCTGCTGCTCTCAGCTGAGCCAGTACCAGCAGC
CAGATCGGAGGACCGGTACCGGAATCCCARRGGTAGTGCTTGTTCGCGGATCTGGCAGAG
CCCACGTTTCATAGCCAGGARACGGGGCTTCACGGTGAAAATGCACTGCTACATGAACAG
CGCCTCCECECAATETGAGCTGGCTCTGGAAGCAGEGAGATGCACGAGAATCCCCAGCAGCT
GAAGCTGGAAARGGGCCGCATGGAAGAGTCCCAGAACGAATCTCTCGCCACCCTCACCAT
CCAAGGCATCCGGTTTGAGGACAATGGCATCTACTTCTGTCAGCAGAAGTGCARCAACAC
CTCGGAGGTCTACCAGGGCTGCGGCACAGAGCTGCGAGTCATGGGATTCAGCACCTTGGC
ACAGCTGAAGCAGAGGAACACGCTGAAGGATGGTATCATCATGATCCAGACGCTGCTGAT
CATCCTCTTCATCATCGTGCCTATCTTCCTGCTGCTGGACAAGGATCACAGCAAGGCTGG
CATGGAGGAAGATCACACCTACGAGGGCCTGGACATTGACCAGACAGCCACCTATGAGGA
CATAGTGACGCTCCCGACAGGGGAAGTGAAGTGGETCTGTAGGTGAGCACCCAGGCCAGGA
GIGAGAGCCAGGTCGCCCCATGACCTGGEETECAGGCTCCCTGGCCTCAGTGACTGCTTCG
GAGCTGCCTGGCTCATGGCCCAACCCCTTTCCTGGACCCCCCAGCTGGCCTCTGAAGCTG
GCCCACCAGAGCTGCCATTTGTCTCCAGCCCCTGETCCCCAGCTCTTGCCAAAGGGCCTG
GAGTAGARGGACAACAGGGCAGCAACTTGGAGGGAGT TCTCTGGGGATGGACGGGACCCA
GCCTTCTGGGGGTGCTATGAGGTGATCCETCCCCACACATGGAATGCGCGAGGCAGAGAC
TGGTCCAGAGCCCGCARATGGACTCGGAGCCGAGGGECCTCCCAGCAGAGCTTGGGAAGGG
CCATGGACCCAACTGGGCCCCAGRAGAGCCACAGGAACATCATTCCTCTCCCGCAACCAC
TCCCACCCCAGGGAGGCCCTGGCCTCCAGTGCCTTCCCCCGTGGAATAAACGG TGTGTCC
TGAGAAACCA
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FIGURE 10
DNAZ25786

></usxr/seqdb2/sst /DNA/Dnaseqs.min/ss.DNA225786
><subunit 1 of 1, 229 aa, 1 stop
><MW: 26048, pl: 5.86, NX(S/T): 4

MARLALSPVPSHWMVALLLLLSAEPVPRAARSEDRYRNPKGSACSRIWQSPRFIARKRGFT
VKMHCYMNSASGNVSWLWKQEMDENPQOLKLEKGRMEESQNESLATLTIQGIRFEDNGIY
FCQQKCNNTSEVYQGCGTELRVMGFSTLAQLKQRNTLKDGIIMIQTLLIILFIIVPIFLL
LDXDDSXAGMEEDHTYEGLDIDQTATYEDIVTLRTGEVKWSVGEHPGQE

signal sequence.
amino acids 1-28.

Transmembrane domain.
amino acids $-25, 159-179.

Impunoglobulin domain.

amino acids 58-124,

Immunoreceptor tyrosine-based activation motif.
aminc acids 193-213.

N-glycosylation site.
amino acids 73-76, 101-104, 127-130, 128-131.

Protein kinase C phosphorylation site.
amino acids 49-51, 60-62, 156-158, 212-214.

Capein kinase IX phosphorylation site.
amino acids 99-102, 156-159, 206-209, 221-224.

Tyrosine kinase phosphorylation site.
amino acids 113-120.

N-myristoylation site.
amino acids 40-45, 118-123.
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FIGURE 1l1la
DNA225875

GCCCTCCCAGAGCTGCCGGACGCTCGCGGGTCTCGGAACGCATCCCGCCGCGGGGGCTTC
GGCCGTGGCATGGGCGCCGCGEGCCTGCTCGGGGTTTTCTTGGCTCTCGTCGCACCEGGR
GTCCTCGGGATTTCTTGTGGCTCTCCTCCGCCTATCCTAAATGGCCGGATTAGTTATTAT
TCTACCCCCATTGCTGTTGGTACCGTGATAAGGTACAGTTGTTCAGGTACCTTCCGCCTC
ATTGGAGARAAAAGTCTATTATGCATAACTARAGACAAAGTGGATGGAACCTGGGATANA
CCTGCTCCTAAATGTGAATATTTCAATARATAT TCTTCTTGCCCTGAGCCCATAGTACCA,
GGAGGATACARAATTAGAGGCTCTACACCCTACAGACATGGTGATTCTGTGACATTTGCC
TGTARAACCAACTTCTCCATGAACGGAAACAAGTCTGTTTIGGTGTCAAGCAAATAATATG
TGGGGGCCCACACEACTACCAACCTGTGTAAGTGTTTTCCCTCTCGAGTGTCCAGCACTT
CCTATGATCCACAATGGACATCACACAAGTGAGAATGTTGGCTCCATTGCTCCAGGATTG
TCTGTGACTTACAGCTGTGAATCTGG T TACTTGCTTGTTGGAGAARAGATCATTAACTGT
TTGTCTTCGGGAARATCGAGTGCTGTCCCCCCCACATGTGAAGAGGCACGCTGTARATCT
CTAGGACGATTTCCCAATGGGAAGGTAAAGGAGCCTCCAATTCTCCGGGTTCGTGTARCT
GCAAACT’ITTTCTGTGATGAAGGGTATCGACTGCAAGGCCCACCTTCTAGTCGG’I‘GTGTA
ATTGCTGGACAGGGAGTTIGCTTGGACCAAAATGCCAGTATGTGAAGRAAT T T TTTGCCCA
TCACCTCCCCCTATTCTCAATGGAAGACATATAGECAACTCACTAGCAAATGTCTCATAT
GGAAGCATAGTCACTTACACTTGTGACCCGGACCCAGAGGAAGGAGTGARCTTCATCCTT
ATTGGAGAGAGCACTCTCCGTTGTACAGTTGATAGTCAGAAGACTGEGGACCTGGAGTGGC
CCTGCCCCACGCTGTGAACTTTCTACTTCTGCGGTTCAGTGTCCACATCCCCAGATCCTA
AGAGGCCGAATGGTATCTGGGCAGAAAGATCGATATACCTATAACGACACTGTGATATTT
GCTTGCATGTTTGGCTTCACCTTGAAGGGCAGCAAGCAAATCCGATGCAATGCCCAAGGC
ACATGGGAGCCATCTGCACCAGTCTGTGAAAAGGAATGCCAGGCCCCTCCTAACATCCTC
AATGGGCARAAGGRAAGATAGACACATGCTCCGCTTTGACCCTGGAACATCTATAAAATAT
AGCTGTAACCCTGGCTATGTGCTGGTGGGAGAAGAATCCATACAGTGTACCTCTGAGGGG
GTGTGGACACCCCCTGTACCCCAATGCAAAGTGGCAGCGTGTGAAGCTACAGGAAGGCAA
CTCTTGACAAAACCCCAGCACCAATTTGTTAGACCAGATGTCAACTCTTCTTGTGGTGAA
GGGTACAAG'I'I'AAGTGGGAGTGTTTATCAGGAGTGTCAAGGCACAATTC CTTGGTTTATG
GAGATTCGTCTTTGTAAAGARATCACCTGCCCACCACCCCCTGTTATCTACAATGGGGCA
CACACCGGGAGTTCCTTAGARGATTTTCCATATGGARCCACGGTCACTTACACATGTAAC
CCTGGGCCAGAAAGAGGAGTGGAATTCAGCCTCATTGGAGAGAGCACCATCCGTTGTACA
AGCAATGATCAAGAARGAGGCACCTGGAGTGGCCCTGCTCCCCTATGTAAACTTTCCCTC
CTTGCTGTCCAGTGCTCACATGTCCATATTGCARATGGATACAAGATATCTGGCAAGGAA
GCCCCATATTTCTACAATGACACTGTGACATTCAAGTGTTATAGTGGATTTACTTTGAAG
GGCAGTAGTCAGATTCGTTGCAAAGCTGATAACACCTGGGATCCTGARAATACCAGTTTGT
GAAAAAGARACATGCCAGCATGTGAGACAGAGTCTTCAAGAACTTCCAGCTGGTTCACGT
GTGGAGCTAGTTAATACGTCCTGCCAAGATGGGTACCAGTTGACTGGACATGCTTATCAG
ATGTGTCAAGATGCTGAARATGGAATTTGGTTCARAAAGATTCCACTTTGTAAAGTTATT
CACTGTCACCCTCCACCAGTGATTGTCAATGGGAAGCACACAGGGATGATGGCAGAARAC
TTTCTATATGGAAATGAAGTCTCT TATGAATGTGACCAAGGATTCTATCTCCTGGGAGAG
AARARATTGCAGTGCAGAAGTGAT TCTAAAGGACATGGATCTTGGAGCGGGCCTTCCCCA
CAGTGCTTACGATCTCCTCCTGTGACTCGCTGCCCTAATCCAGAAGTCAAACATGGGTAC
AAGCTCAATAARACACATTCTGCATATTCCCACAATGACATAGTGTATGTTGACTGCAAT
CCTGGCTTCATCATGAATGGTAGTCGCGTGATTAGGTCTCATACTGATAACACATGGGTG
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FIGURE 11B

CCAGGTGTGCCAACTTGTATGAARRAAGCCTTCATAGGGTGCTCCACCTCCGCCTAAGACC
CCTAACGGGAACCATACTGGTGGAAACATAGCTCGATTTTCTCCTGGAATGTCAATCCTG
TACAGCTGTGACCAAGGCTACCTGCTGGTGGGAGAGGCACTCCTTCTTTGCACACATGAG
GGAACCTGGAGCCARCCTGCCCCTCATTGTARAGAGCTANMACTGTAGCTCACCAGCAGAT
ATGGATGGAATCCAGAAAGGGCTGGAACCAAGGAAAATCTATCAGTATGGAGCTGTTGTA
ACTCTGGAGTGTGAAGATGGGTATATGCTCGAAGGCAGTCCCCAGAGCCAGTGCCAATCG
GATCACCAATGGAACCCTCCCCTGGCGGTTTGCAGATCCCGTTCACTTGCTCCTGTCCTT
TGCTGGTATTGCTGCAGGTTTGATACTTCTTACCTTCTTGATTGTCATTACCTTATACGTS
ATATCAARACACAGAGAACGCAATTATTATACAGATACAAGCCAGAAAGAAGCTTTTCAT
TTAGAAGCACGAGAAGTATATTCTGTTGATCCATACAACCCAGCCAGC TGATCAGAAGAC
ARACTGGTGTGTGCCTCATTGCTTGGAATTCAGCGGAATATTGATTAGAAAGAAACTGCT
CTAATATCAGCAAGTCTCTTTATATGGCCTCARGATCAATGAAATGATGTCATAAGCGAT
CACTTCCTATATGCACTTATTCTCAAGAAGAACATCTTITATGGTAAAGATGGGAGCCCAG
TTTCACTGCCATATACTCTTCAAGGACTTTCTGAAGCCTCACTTATGAGATGCCTGARGC
CAGGCCATGGCTATAAACAATTACATGGCTCTAAAAAGTTTTGCCCTTTTTAAGGAAGGC
ACTAAAAAGAGCTGTCCTGGTATCTAGACCCATCTTCTTTTTGAAAT CAGCATACTCAAT
GYTACTATCTGCTTITEGT TATAATGTCTITTTAATTATCTAAAGTATGAAGCATTTTCT
GGGGTTATGATGGCCTTACCTTTATTAGGAAGTATGGTTTTATTTTGATAGTAGCTTCCT
CCTCTGGTGGTCTTAATCATTTCATTTTTACCCTTACTGTTTGAGTT TCTCTCACATTAC
TGCTATATACTTTGCCTTTCCATAATCACTCAGTGATTGCAATTTGCACAAGTTTTTTTAA
ATTATGGGAATCAAGATTTAATCCTAGAGATTTGGTGTACAATTCAGGCTTTGGATGTTT
CTTTAGCAGTTTTGTGATAAGTTCTAGTTGCTITGTAARATTTCACTTAATAATGTGTACA
TTAGTCATTCAATRAATTGTAATTGTAAAGAAAA
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FIGURE 12A

DNA225875

></usr/seqdb2/sst /DNA/Dnaseqs .min/s8s .DNA2256875
><subunit 1 of 1, 1033 aa, 1 stop
><MW: 112992, pI: 7.78, NX(S/T): 11

MGAAGLLGVFLALVAPGVLGISCGSPPPILNGRISYYSTPIAVGTVIRYSCSGTFRLIGE
KSLLCITKDKVDGTWDKPAPKCEYFNKYSSCPEPIVPGGYKIRGSTPYRHGDSVTFACKT
NFSMNGNKSVWCOQANNMWG PTRLPTCVSVFPLECPALPMIHNGHHTSENVGSIAPGLSVT
YSCESGYLLVGEKIINCLSSGKWSAVPPTCEEARCKSLGRFPNGKVKEPPILRVGVTANFE
FCDEGYRLQGPPSSRCVIAGQGVAWTKMPVCEEIFCPSPPPILNGRHIGNSLANVSYGST
VTYTCDPDPEEGVNFILIGESTLRCTVDSQKTGTWSGPAPRCELSTSAVQCPHPQILRGR
MVSGQKDRYTYNDTVIFACMFGFTLKGSKQIRCNAQGTWEPSAPVCEKECQAPPNILNGQ
KEDRHMVRFDPGTSIKYSCNPGYVLVGEESIQCTSEGVWTPPVPQCKVAACEATGRQLLT
KPQHQFVRPDVNSSCGEGYXKLSGSVYQECQGTIPWFMEIRLCKEITCPPPPVIYNGAHETG
SSLEDFPYGTTVTYTCNPGPERGVEFSLIGESTIRCTSNDQERGTWSGPAPLCKLSLLAV
QCSHVHIANGYKISGKEAPYFYNDTVIFKCYSGFTLKGSSQIRCKADNTWDPEI PVCEKE
TCQHVRQSLQELPAGSRVELVNTSCQDGYQLTGHAYQMCODAENG I WFKKI PLCKVIHCH
PPPVIVNGKHTGMMAENFLYGNEVSYECDQGFYLLGEKKLOCRSDSKGHGSWSGPSPQCL
RSPPVIRCPNPEVKHGYKLNKIHSAYSHNDIVYVDCNPGFIMNGSRVIRCHTDNTWVPGY
PTCMKKAFIGCPPPPKTPNGNHTGGNIARFSPGMSILYSCDQGYLLVGEALLLCTHEGTW
SQPAPHCKEVNCSSPADMDGIQKGLEPRKMYQYGAVVTLECEDGYMLEGSPQSQCQRSDHQ
WNPPLAVCRSRS LAPVLCGIAAGLILLTFLIVITLYVISKHRERNYYTDTSQKEAFHLEA
REVYSVDPYNPAS

Signal segquence.
amino acids 1-20.

Transmembrane domain.
amino acids 973-993.

Sushi domain (SCR repeat).

amino acids 23-82, 91-146, 154-210, 215-271, 276-342, 351-406, 410-466, 471~
522, 527-593, 602-657, 662-714, 719-779, 788-843, 851-S507, 912-968,

N-glyccaylation site.

amino acids 121-124, 127-130, 294-297, 372-375, 492-495, 623-626, 682-685,
800-803, B23-826, B861-864, 911-914.

Protein kinase C phosphorylation site.

amino acids 54-56, 200~202, 253-255, 322-324, 329-331, 384-386, 434-436, 474-
476, 573-575, 614-616, 627-629, 635-637, 1011-1013.
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FIGURE 12B
Casein kinase II phosphorylation site.

amino acids $0-33, 209-212, 370-373, 494-497, 541-544, 542-545, 577-560, 61l4-
617, €68-671, 676-679, EB4-687, 807-810, 914-917, 1011-1014.

Tyrosine kinase phosphorylation site.
amino acids 1000-1006, 1000-1007.

N-myriastoylation site.

amino acids 8-13, .20-25, 176-181, 235-240, 260-265, 262-267, 289-294, 298-
303, 536-541, 549-554, 563-568, 741-746, 839-844, 860-865, B64-869, 920-925,
934-939, S$49-954, 979-984.

Prokaryotic membirane lipoprotein lipid attachment site.
amino acids 13-23, 173-183, 870-880.

Zinc carboxypeptidases, zinc-binding region 2 signature.
amino acids 538-548.

Cereal trypsin/alpha-amylase inhibitors family signature.
amino acids 132-154.
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FIGURE 13A

DNA226179

CAAACGTTCCCAAATCTTCCCAGTCGGCTTGCAGAGACTCCTTGCTCCCAGGAGATAACC
AGAAGCTGCATCTTATTGACAGATGGTCATCACATTGGTGAGCTGGAGTCATCAGATTGT
GGGGCCCCGAGTGAGGCTGAAGGBAGTGGATCAGAGCACTGCCTGAGAGTCACCTCTACT
TTCCTGCTACCGCTGCCTGTGAGCTGAAGGGGCTGAACCATACACTCCTTTTTCTACAAC
CAGCTITGCATTTTTTCTGCCCACAATEGRGCGEGGAATCAATGAATTTCAGCGATGTTTTC
GACTCCAGTGARGATTATTTTGTGTCAGTCAATACTTCATATTACTCAGTTGATTCTGAG
ATGTTACTGTGCTCCTTGCAGGAGGTCAGCGCAGTTCTCCAGGCTATTTGTACCGATTGCC
TACTCCTTIGATCTGTGTCTTTGGCCTCCTGGGEGAATATTCTGGTGGTGATCACCTITGCT
TTTTATAAGAAGGCCAGGTCTATGACAGACGTCTATCTCTTGAACATGGCCATTGCAGAC
ATCCTCTITTGITCTTACTCTCCCATTCTGGCCAGTGAGTCATGCCACTGGTGCGTGGGTT
TTCAGCAATGCCACGTGCAAGTTGCTAAAAGGCATCTATGCCATCAACTTTAACTGCGGG
ATGCTGCTCCTGACTTGCATTAGCATGGACCGGTACATCCCCATTGTACAGGCCGACTAAG
TCATTCCGGCTCCGATCCAGAACACTACCGCCGCACCARAATCATCTGCCTTGTTGTGTGG
GGGCTGTCAGTCATCATCTCCAGCTCAACTTTTGTCTTCAACCAAAAATACAACACCCAA
GGCAGCGATGTCTGTGAACCCAAGTACCAGACTGTCTCGGAGCCCATCAGETGGAAGCTG -
CTGATGTTGGGGCTTGAGCTACTCTTTGGTTTCTTTATCCCTTTGATGTTCATGATATTT
TGTTACACGTTCATTGTCAARARCCTIGGTGCAAGCTCAGAATTCTAAAAGGCACAARGCC
ATCCGTGTAATCATAGCTGTGGTGCTTGTGTTITCTGGCTTGTCAGATTCCTCATAACATG
GTCCTGCTTGTGACGGCTGCAAATTTGGGTAARATGARCCGATCCTGCCAGAGCGARARG
CTAATTGGCTATACGAAARACTGTCACAGAAGTCCTEGCTTTCCTGCACTGCTGCCTGAAC
CCTGTGCTCTACGCTTTTATTCGGGCAGAAGTTCAGAARRCTACTTTCTGAAGATCTTGAAG
GACCTGTGGTGTGTGAGAAGGAAGTACAAGTCCTCAGGCTTCTCCTGTGCCGGGAGGTAC
TCAGAARRACATTTCTCGGCAGACCAGTGAGACCGCAGATAACGACAATGCGTCGTCCTTC
ACTATGIGATAGAAAGCTGAGTCTCCCTAAGGCATGTGTGAAACATACTCATAGATGTTA
TGCAAAAAARAGTCTATCGCCAGGTATGCATGCGAAAATGTGGGAATTARGCAAAATCAAG
CAAGCCTCTCTCCTGCGGRACTTAACGTGCTCATGGGCTGTGTGATCTCTTCAGGGTGGG
GTGGTCTCTGATAGGTAGCATTTTCCAGCACTTTGCAAGGARTGTTTTGTAGCTCTAGGG
TATATATCCGCCTGGCATTITCACAAAACAGCCTTTGGGAAATGCTGAATTAAAGTGAATT
GTTGACAAATGTARACATTTTCAGAAATATTCATGARGCGGTCACAGATCACAGTGTCTT
TTGGTTACAGCACAAAATCATGGCAGTGGTT TGAAARAACTAAARCAGARAAARARATGGA
AGCCARCACATCACTCATTTTAGGCAAATGTTTAAACATTTTTATCTATCAGRATGTTTA
TTGTTGCTGGTTATAAGCAGCACGATTGGCCCGCTAGTGTTTCCTCTCATTTCCCTTTGA
TACAGTCAACAAGCCTGACCCTGTAAAATGGAGGTGGAAAGACAAGCTCAAGTGTTCACA
ACCTGGAAGTGCTTCGGGAAGARAGGGGACAATGGCAGAACAGGTGTTGGTGACAATTGTC
ACCAATTGGATAAAGCAGCTCAGGTTGTAGTEGGCCATTAGGARACTGTCGGTTTGCTTT
GATTTCCCTGGGAGCTGTTCTCTGTCCTGAGTGTCTCTTGTCTAAACGTCCATTAARGCTG
AGAGTGCTATGAAGACAGGATCTAGAATAATCTTGCTCACAGCTGTGCTCTGAGTGCCTA
GCGGAGTTCCAGCAAACAAAATGGACTCAAGAGAGATTTGATTAATGAATCGTAATGAAG
TTGGGGTTTATTGTACAGTTTARAATGTTAGATGTTTTTAATTTTTTARATAAATGGAAT
ACTTTTTTTTTTTTTAARGAARGCAACTTTACTGAGACAATGTAGAAAGARAGTTTTGTTC
CGTTTCTTTAATGTGGTTGAAGAGCAATGTGTGGCTGAAGACTTTTGTTATGAGGAGCTG
CAGATTAGCTAGGGGACAGCTGGAATTATGCTCGCTTCTGATAATTATTTTAAAGGGGTC
TGARATTTGTGATGGAATCAGAT TTTAACAGCTCTCTTCAATGACATAGARAGTTCATGG
ARCTCATGTTTTTAAAGGGCTATGTAAATATATGAACATTAGRAAARATAGCAACTTGTGT
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FIGURE 138
TACARAAATACAAACACATGTTAGGAAGGTACTGTCATGGGCTAGGCATGGTGGCTCACA
CCTGTAATCCCAGCATTTTCGGAAGCTAAGATGGGTGGATCACTTGAGGTCAGGAGTTTG
AGACCAGCCTGGCCAACATGGCGAAACCCCTCTCTACTAAAARTACAAARATTTGCCAGG
CETGCTGGCGEGCTGCCTGTAATCCCAGCTACTTGGGAGGCTGAGGCAAGAGAATCGCTTG
AACCCAGGAGGCAGAGGTTGCAGTGAGCCGAGATCGTGCCATTGCACTCCAGCCTGGGTG
ACAGAGCGAGACTCCATCTCAAARAAAAAAARARAARAR
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FIGURE 14
DNA226179

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss,DNA226179
><subunit 1 of 1, 374 aa, 1 stop
><MW: 42508, pI: 9.34, NX(8/T): 6

MSGESMNFSDVFDSSEDYFVSVNTSYYSVDSEMLLCSLOEVRQFSRLFVPIAYSLICVFG
LLGNILVVITFAFYKKARSMTDVYLLNMAIADILFVLTLPFWAVSHATGAWVFSNATCKL
LKGIYAINFNCGMLLLTCISMDRYIAIVQATKSFRLRSRTLPRTKIICLVVWGLSVIISS
STFVFNQKYNTQGSDVCEPKYQTVSEPIRWKLLMLGLELLFGFFIPLMFMIFCYTFIVKT
LVOAQNSKRHKAIRVIIAVVLVFLACQI PHNMVLLVTAANLGKMNRSCQSEKLIGYTKTV
TEVLAFLHCCLNPVLYAFIGQKFRNYFLKILKDLWCVRRKYKSSGFSCAGRYSENISRQT
SETADNDNASSFTM

Sigmal seguence.
amino acids 1-43.

Tranasmembrane domain.

aminoc acids 48-68, 84-104, 123-143, 164-184, 204-224, 220-240, 245-265, 261~
281, 258-318.

N-glycosylation sgite.
amine acids 7-10, 23-26, 115-11i8, 285-288, 355-358, 368-371.

Protein kinase C phosphorylation gite.
amino acids 117-119, 153-155, 247-249, 290-292.

Cagein kinase II phosphorylation site.
amino acids 14-17, 37-40, 79-82, 203-206, 299-302,.

N-myristoylation site.
amino acids 60-65, 193-198.

Prokaryotic membrane lipoprotein lipid attachment aite.
aminoe acids 256-266.

7 transmembrane receptor (rhodopsin family).
amino acids 63-316.
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FIGURE 15
DNA226239

AGTCACAGAGGGAACACAGAGCCTAGTTGTAAACGGACAGAGACGAGAGGGGCAAGGGAG
GACAGTGGATGACAGGGARGACGAGTCGGGGCAGAGCTGCTCAGGACC ATGCCTGAGGCC
ATCACCTATGCAGATCTGAGGTTTGTGAAGCGCTCCCCTGAAGAAGAGCATCTCCAGCCGG
TTAGGACAGGACCCAGGGGCTGATGATGATGGGGAAATCACCTACGAGAATGTTCAAGTG
CCCGCAGTCCTAGGGGTGCCCTCAAGCTTGGCTTCTTCTGTACTAGGGGACAAAGCAGCG
GTCAAGTCGGAGCAGCCAACTGCGTCCTGGAGAGCCGTGACGTCACCAGCTGTCGGGCGG
ATTCTCCCCTGCCGCACAACCTGCCTGCGATACCTCCTGCTCGGCCTEGCTCCTCACCTGC
CTGCTGTTAGGAGTGACCGCCATCTGCCTCGGAGTGCGCTATCTGCAGGTGTCTCAGCAG
CTCCAGCAGACGAACAGGGTTCTGGAAGTCACTARCAGCAGCCTGAGGCAGCAGCTCCGC
CTCAAGATAACGCAGCTGGEACAGAGTGCAGAGGATCTGCAGGGGTCCAGCAGAGAGCTG
GCGCAGAGTCAGGAAGCACTACAGGTGGAACAGAGGGCTCATCAGECEGCCGAAGGGCAG
CTACAGGCCTGCCAGGCAGACAGACAGAAGACGAAGGAGACCTTGCARAGTGAGGAGCAA
CAGAGGAGGGCCTTGGAGCAGAAGCTGAGCAACATGGAGAACAGACTGAAGCCCTTCTTIC
ACATECCGCTCAGCAGACACCTGCTGTCCGTCGGGATGGATAATGCATCAGAAANGCTGC
TTTTACATCTCACTTACTTCAAAAAATTGGCAGGAGAGCCAAAAACAATGTGAAACTCTG
TCTTCCAAGCTGGCCACATTCAGTGAAATTTATCCACAATCACACTCTTACTACTTCTTA
AATTCACTGTTGCCAAATGGTGGTTCAGGGAATTCATATTGGACTGGCCTCAGCTCTAAC
AAGGATTGGAAGTTGACTGATGATACACAACGCACTAGCGACTTATGCTCARAGCTCARARA
TGTAARCARGGTACATAAAACTTGGTCATGGTGGACACTGGAGTCAGAGTCATGTAGAAGT
TCTCTTCCCTACATCTGTGAGATGACAGCTTTCAGGTTTCCAGAT TAGGACAGTCCTTTG
CACTGAGTTGACACTCATGCCAACAAGAACCTGTGCCCCTCCTTCCTAACCTGAGGCCTG
GGGTTCCTCAGACCATCTCCTTCATTCTGGGCAGTGCCAGCCACCGGCTGACCCACACCT
GACACTTCCAGCCAGTCTGCTGCCTGCTCCCTCTTCCTGAAACTGGACTGTTCCTGGGAA
AAGGGTGAAGCCACCTCTAGAAGGGACTTTGGCCTCCCCCCAAGAACTTCCCATGGTAGA
ATGGGCTCGECGAGGAGGGCGCACGGGCTGAGCEGATAGGGGCEGCCCGGAGCCAGCCAG
GCAGTTTTATTGAAATCTTTTTAAATAATTG
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FIGURE 16
DNA226239

><subunit 1 of 1, 359 aa, 1 stop
><MW: 40220, pI: 8.70, NX(S/T): 1

MAEAITYADLRFVKAPLKKS I SSRLGQDPGADDDGEITYENVQVPAVLGVPSSLASSVLG
DKAAVKSEQPTASWRAVTSPAVGRILPCRTTCLRYLLLGLLLTCLLLGVTAICLGVRYLQ
VSQQLOQTNRVLEVTNSSLROOLRLKY TQLGQSAEDLOGSRRELAQSQEALOVEQRAHQA
AEGQLOACQADROKTKETLOSEEQORRALEQKLSNMENRLKPFFTCGSADTCCPSGWIME
QKSCFYISLTSKNWQESQKQCETLSSKLATFSEIYPQSHSYYFLNSLLPNGGSGNSYWTG
LSSNXDWKLTDDTQRTRTYAQSSKCNKVHKTWSWWILESESCRSSLPYICEMTAFRFPD

Signal sequence.
amino acids 1-22.

Transmembrane domain.
amino acids 91-111.

N-glycosylation aite.
amino acids 136-139.

Protein kinase C phosphorylation site.

amino .acids 22-24, 73-75, 128-130, 138-140, 160-162, 250-252, 257-259, 265-
267, 303-305, 313-315, 322-324, 341-343.

Casein kinase II phosphorylation site.
amino acids 6-9, 153-156, 160-163, 214-217, 270-273, 303-306.

N-myristoylation site,

amino acids 26-31, 49-54, 99-104, 183-188, 227-232, 291-29%6, 292-297, 300~
305.

Leucine zipper pattern.
amino acids 86-107, 93-114, 143-164, 150-171.

Lectin C-type domain.
amineo acids 250-352.
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FIGURE 17
DNA2263%4

GGCACGAGGGTCCGCAAGCCCGGCTGAGAGCGCGCCATGEGGCAGGCCGGCTGCARGGGG
CTCTGCCTCTCECTGTTCGACTACAAGACCGAGARGTATGTCATCGCCAAGAACAAGAAG
GTGBECCTGCTETACCEGCTGCTGCACGCCTCCATCCTEGCGTACCTCGTCGTATGRGTG
TTCCTGATAAAGAAGGGTTACCAAGACGTCGACACCTCCCTGCAGAGTGCTGTCATCACC
ARAGTCAAGGGCGETCECCT TCACCAACACCTCGGATCTTGGGCAGCGGATCTGGGATGTC
GCCGACTACGTCATTCCAGCCCAGGGAGAGAACGTCTTITTITGTGGTCACCAACCTGATT
GTGACCCCCAACCAGCGGCAGAACGTCTGTGCTGAGAATGAAGGCATTCCTGATGGCGCG
TGCTCCAAGGACAGCGACTGCCACGCTGGGGAAGCGETTACAGCTGGARACGGAGTGAAG
ACCGGCCGCTGCCTCCGGAGAGEEAACTTECCCAGGEGCACCTETGAGATCTTTCCCTGE
TGCCCGTTGGAGACAAGCTCCAGECCGGAGGAGCCATTCCTGAAGGAGGCCGAAGACTTC
ACCATTTTCATAAAGAACCACATCCGTTTCCCCAARTTCAACTTCTCCAAAAACAATGTG
ATGGACGTCAAGGACAGATCTITCCTGAAATCATGCCACTTTGGCCCCAAGARACCACTAC
TGCCCCATCTTCCGACTGGGCTCCATCGTCCGCTCGGCCGGGAGCGACTTCCAGGATATA
GCCCTGCGAGGTEGCCTGATAGGAATTAATATTGAATGGARCTGTGATCTTGATAAAGCT
GCCTCTGAGTGCCACCCTCACTATTCTTTTAGCCGTCTGGACAATARACTTTCAAAGTCT
GTCTCCTCCGGGTACAACTTCAGATTTGCCAGATATTACCGAGACGCAGCCGGGGTGGAG
TTCCGCACCCTGATGARAGCCTACGEGEATCCGCTTTGACGTGATGGTGARCGGCARGGGT
GCTTTCTTCTGCGACCTGGTACTCATCTACCTCATCAARARAGAGAGAGTTTTACCGTGAC
AAGAAGTACGAGGAAGTGAGGGGCCTAGARGACAGTTCCCAGGAGGCCGAGGCACGAGGCA
TCGCGGGCTGGGGCTATCTGAGCAGCTCACATCTGGGCCAGGGCTGCTGGGGATGCCGGAG
CAGCAGGAGCTGCAGGAGCCACCCGAGGCGAAGCGTGGAAGCAGCAGTCAGAAGGGGAAC
GGATCTGTCTGCCCACAGCTCCTGGAGCCCCACAGGAGCACG TGAATTGCCTCTGCTTAC
GTTCAGGCCCTGTCCTARACCCAGCCGTCTAGCACCCAGTGATCCCATGCCTTTGGGAAT
CCCAGGATGCTGCCCAACGGEGAAATTTGTACATTGEETGCTATCAATGCCACATCACAGG
GACCAGCCATCACAGAGCAAAGTGACCTCCACGTCTGATGCTGGGGCT CATCAGGACGGAC
CCATCATGGCTGTCTTTITGCCCCACCCCCTGCCETCAGTTCT TCCTTTCTCCGTGGCTG
GCTTCCCGCACTAGGGARCGGGT TGTARATGGGGAACATGACTTCCTTCCGGAGTCCTTG
AGCACCTCAGCTAAGGACCGCAGTGCCCTGTAGAGTTCCTAGATTACCTCACTGGGAATA
GCATTGTECGTGTCCGGAAAAGEGCTCCATTTGGTTCCAGCCCACTCCCCTCTGCAAGTG
CCACAGCTTCCCTCAGAGCATACTCTCCAGTGGATCCAAGTACTCTCTCTCCTARAGACA
CCACCTTCCTGCCAGCTGTTTGCCCTTAGGCCAGTACACAGARTTAAAGTGGGGGAGATG
GCAGACGCTTTCTGGRACCTGCCCARGATATGTATTCTCTGACACTCTTATTIGGTCATA
AAARCAATARATGGTGTCAATTTCAAAAAAAAAAAAAARAAAARARARNAARAAARAARA



U.S. Patent Jul. 21, 2015 Sheet 23 of 185 US 9,085,630 B2

FIGURE 18
DNA226394

><subunit 1 of 1, 422 aa, 1 stop
><MW: 47187, pI: 8.40, NX(S/T): 3

MGQAGCKGLCLSLFDYKTEKYVIAKNKKVGLLYRLLQASILAYLVVWVFLIKKGYQDVDT
SLOSAVITKVKGVAFTNTSDLGORIWDVADYVIPAQGENVFFVVTNLI VIPNQRQNVCAE
NEGIPDGACSKDSDCHAGEAVTAGNGVKTGRCLRRGNLARGTCEIFAWCPLETSSRPEEP
FLKEAEDFTIFIKNHIRFPKFNFSKNNVMDVKDRSFLKSCHFGPKNHYCPIFRLGSIVRW
AGSDFQDIALRGGVIGINI EWNCDLDKAASECHPHYSFSRLDNKLSKSVSSGYNFRFARY
YRDAAGVEFRTLMKAYGIRFDVMVNGKGAFFCDLVLIYLIKKREFYRDKKYEEVRGLEDS
SQEAEDEASGLGLSEQLTSGPGLLGMPEQQELQEPPEAKRGSS SQKGNGSVCPQLLEPHR
ST

N-glycosylation site.
amino acids 77-80, 202-205, 408-411.

Glycosaminoglycan attachment site.
amino acids 369-372, 379-382.

cAMP- and cGMP-dependent protein kinase phosphoxrylation site.
amino acids 399-402.

Protein kinase C phosphorylation site.
amino acids 18-20, 149-151, 174-176, 404-406.

Casein kinase II phosphorylation site,
amino acids 12-1S, 175-178, 279-282, 360-363.

Tyrogine kinase phosphorylation gite.
amino acids 84-91.

N-myristoylation sgite.

amino acids 2-7, 8-13, 72-77, 123-128, 146-151, 252-257, 328-333, 356-361,
370-375.

ATP P2X receptor.
amino acids 14-364.
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FIGURE 19
DNAZ226423

AACTCATTCTGAAGAGGCTGACGATTTTACTGTCTCATTTITTTCCTTTCTCCAGA ATGG
GTTCTGGGTGGGTCCCCTGGGTGCTGGCTCTGCTAGTGAATCTGACCCGACTGGATTCCT
CCATGACTCAAGGCACAGACTCTCCAGAAGATITIGTGATTCAGGCAAAGCCCTGACTGTT
ACTTCACCAACGGGACAGAAARGGTGCAGTTTGCTCGTCAGATTCATCTTTARCTTGGAGS
AGTATGTACGTTTCGACAGTGATGTGCGGGATGTTTGTGGCATTGACCAAGCTGGGGCAGC
CAGATGCTGAGCAGTGGAACAGCCCGCTGAATCTCTTCGGAGAGGAGCAGACAGGCCGTGG
ATGGGGTCTGCTAGACACAACTACAGGCTEGGGCGCACCCTTCACTGTGGGGAGARAAGTGC
AACCAGAGGTGACAGTGTACCCAGAGAGGACCCCACTCCTGCACCAGCATAATCTGCTGC
ACTGCTCTGTGACAGGCTTCTATCCAGGGGATATCAAGATCAAGTGGTTCCTGAATGGGC
AGGAGGAGAGAGCTGGGGTCATGTCCACTGGCCCTATCAGGAATGGAGACTGGACCTTTC
AGACTGTGGTGATGCTAGAAATGACTCCTGAACTTGGACATGTCTACACCTGCCTTGTCG
ATCACTCCAGCCTGCTGAGCCCTGTTTCTGTGGAGTGGAGAGCTCAGTCTGAATATTCTT
GGAGARAGATGCTGAGTGGCATTGCAGCCTTCCTACTTGGECTAATCTTCCTTCTGGTGG
GAATCGTCATCCAGCTAAGGGCTCAGAARGGATATCTGAGCGACGCAGATGTCTGGTARTG
AGGTCTCAAGAGCTGTTCTGCTCCCTCAGTCATGC TAAGGTCCTCACTAAGCTTGCTCTC
TCTGGAGCCTGAAGTAGTGATGAGTACTCTGGGCCCTGGGTGAGGTARAGGACATTCATG
AGGTCAATGTTCTGGGAATAACTCTICTTCCCTGATCCTTGGAGGAGCCCGAACTGATTCT
GGAGCTCTGTGTTCTGAGATCATGCATCTCCCACCCATCTCCCCTTCTCCCTTCTACGTG
TACATCATTAATCCCCATTGCCAAGGGCATTGTCCAGAAACTCCCCTGAGACCTTACTCC
TTCCAGCCCCARATCATTTACTTTTCTGTGGTCCAGCCCTACTCC TATAAGTCATGATCT
CCARAGCTTTCTGTCTTCCARCTGCAGTCTCCACAGTCTTCAGAAGACARATGCTCAGGT
AGTCACTGTTTCCTITTCACTGTTTTTAAAAACCTITTATTGTCAAATAAAATGGAGATA
CA
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FIGURE 20
DNR226423

><subunit 1 of 1, 273 aa, 1 stop

><MW: 30822, pl: 6.72, NX(S/T): 2

MGSGWVPWVVALLVNLTRLDS SMTQGTDSPEDFVIQAKADCY FTNGTEKVQFVVRFIFNL
EEYVRFRSDVGMFVALTKLGQPDAEQWNSRLDLLERSRQAVDGVCRENYRLGAPFTVGRK
VQPEVTVYPERTPLLHQENLLHCSVIGFYPGDIKIKWFLNGQEERAGVMSTGP IRNGDWT
FQTVVMLEMTPELGHVYTCLVDHSSLLS PVSVEWRAQSEYSWRKMLSGIAAFLLGLIFLL
VGIVIQLRAQKGYVRTOMSGNEVSRAVLLPQSC

Signal sequence.
anmiino acids 1-21.

Transmembrane domain.
amino acids 225-245.

N-glycosylation site.
amino acids 15-18, 45-48.

Protein kinase C phosphorylation site.
amino acids 47-49, 221-~223.

Cagein kinase II phosphorylation site.
amino acids 17-20, 29-32, 89-92, 259-262.

Tyroasine kinase phosphorylation site.
amino acids 120-128.

N-myristoylation site.
amino acids 71-76, 80-85, 112-117, 167-172, 260-265.

Amidation site.
amino acids 117-120.

Leucine zipper pattern.
amino acids 226-247.

Immunoglobulinsg and major histocompatibility complex proteins signature.
amino acids 197-203.

Class II histocompatibility antigen, beta.
amino acids 39-116.

Immunoglobulin domain.
amino acids 136-201,
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FIGURE 21A

DNA227781

GCTGCCACCTCTCTAGAGGCACCTGGCGGGGAGCCTCTCAACATAAGACAGTGACCAGTC
TGGTGACTCACAGCCGECACAGCCATGAACTACCCGCTARCGCTGGARATGGACCTCGAG
AACCTGGAGGACCTGTTCTGGGAACTGGACAGATTGGACAACTATAACGACACCTCCCTG
GTGGAAAATCATCTCTGCCCTGCCACAGAGGGTCCCCTCATGGCCTCCTTCAAGGCCGTG
TTCGTECCCGTGGCCTACAGCCTCATCTTCCTCCTGGGCGTGATCGGCAACGTCCTGGTG
CTGGTGATCCTGGAGCGGCACCGGCAGACACGCAGTTCCACGGAGACCTTCCTGTTCCAC
CTGGCCGTGGCCGACCTCCTGCTGGTCTTCATCTTGCCCTTTGCCGTGGCCGAGGGCTCT
GTGGGCTGGGTCCTGGGGACCTTCCTCTGCAAARCTGTGATTGCCCTGCACARAGTCAAC
TTCTACTGCAGCAGCCTGCTCCTGGCCTGCATCGCCGTGGACCGCTACCTGGCCATTGTC
CACGCCGTCCATGCCTACCGCCACCGCCGCCTCCTCTCCATCCACATCACCTGTGGGACC
ATCTGGCTGGTGEGCTTCCTCCTTGCCTTGCCAGAGATTCTCTTCGCCAAAGTCAGCCAA
GGCCATCACAACAACTCCCTGCCACGTTGCACCTTCTCCCAAGAGRACCAAGCAGAARCE
CATGCCTGGTTCACCTCCCGATTCCTCTACCATGTGGCGEGATTCCTGCTGCCCATGCTG
GTGATCGGCTGGTEGCTACGTGGGGGTAGTGCACAGGTTGCGCCAGGCCCAGCGGCGCCCT
CAGCGGCAGAAGGCAGTCAGGGTGGCCATCCTGGTGACAAGCATCTTCTTCCTCTGCTGG
TCACCCTACCACATCGTCATCTTCCTGGACACCCTGGCGAGGCTGAAGGCCGTGGACAAT
ACCTGCAAGCTIGAATGGCTCTCTCCCCGTEGCCATCACCATGTGTGAGTTCCTGGGCCTG
GCCCACTGCTGCCTCAACCCCATGCTCTACACTTTCGCCGGCGTGAAGTTCCGCAGTGAC
CTGTCGCGGCTCCTGACCAAGCTGGECTGTACCGGCCCTGCCTCCCTGTGCCAGCTCTTC
CCTAGCTGGCGCAGGAGCAGT CTCTCTGAGTCAGAGRATGCCACCTCTCTCACCACGTTC
TAGGTCCCAGTGTCCCCTTTTATTGCTGCTTTTCCTTGGGGCAGGCAGTGATGCTGGATG
CTCCTTCCAACAGGAGCTGGGATCCTAAGGGCTCACCGTGGCTAAGAGTGTCCTAGGAGT
ATCCTCATTTGGGGTAGCTAGAGGAACCAACCCCATTTCTAGAACATCCCTGCCAGCTCT
TCTGCCGGECCCTGGGECTAGGCTEGAGCCCAGGEGAGCGGAAAGCAGCTCGAAGGCACAGT
GAARGGCTGTCCTTACCCATCTGCACCCCCCTGGGCTGAGAGAACCTCACGCACCTCCCAT
CCTAATCATCCAATGCTCAAGAAACAACTTCTACTTCTGCCCTTGCCAACGGAGAGCGCC
TGCCCCTCCCAGAACACACTCCATCAGCTTAGEGGCTGCTGACCTCCACAGCTTCCCCTC
TCTCCTCCTGCCCACCTGTCAAACAAAGCCAGAAGCTGAGCACCAGGGGATGAGTGGAGG
TTAAGGCTGAGGAAAGGCCAGCTGGCAGCAGAGTGTEGGCTTCGGACAACTCAGTCCCTAR
AAARCACAGACATTCTGCCAGGCCCCCAAGCCTGCAGTCATCTTGACCAAGCAGGAAGCTC
AGACTGGTTGAGTTCAGGTAGCTGCCCCTGGCTCTGACCGARACAGCGCTGGGTCCACCC
CATGTCACCGGATCCTGGGTGGTCTGCAGGCAGGGCTGACTCTAGGTGCCCTTGGAGGCC
AGCCAGTGACCTGAGGARGCGTGAAGGCCGAGAAGCAAGAAAGAAACCCGACAGAGGGAR
GAAAAGAGCTTTCTTCCCOGAACCCCAAGGAGEGAGATGGATCAATCAARCCCGGCTGTCC
CCTCCBCCCAGGCGAGATEGGETGGGEGGAGAACTCCTAGGGTGGCTGGGTCCAGGGGAT
GGGAGGTTGTGGGCATTGATGGGGAAGGAGGCTGGCTTGTCCCCTCCTCACTCCCTTCCC
ATAAGCTATAGACCCGAGGAAACTCAGAGTCGGAACGGAGAAAGGTGGACTGGAAGGGGC
CCGTGGGAGTCATCTCAARCCATCCCCTCCGTTGGCATCACCTTAGGCAGGGAAGTGTARG
AAACACACTGAGGCAGGAACTCCCAGGCCCAGGAAGCCETGCCCTGCCCCCGTGAGGATG
TCACTCAGATGGAACCGCAGGAAGCTGCTCCGTGCTTGTTTGCTCACCTGGGGTGTCGGA
GGCCCGTCCGGCAGTTCTGGGTGCTCCCTACCACCTCCCCAGCCTTTGATCAGGTGGGGA
GTCAGGGARCCCCTGCCCTTGTCCCACTCARGCCAAGCAGCCAAGCTCCTTGGGAGGCCCC
ACTGGGGAAATARCAGCTGTGGCCTCACGTGAGAGTGTCTTCACGGCAGGACAACGAGAAA
GCCCTAAGACGTCCCTTTTTTCTCTGAGTATCTCCTCGCAAGCTGGGTAATCGATGGGGA
GTCTGAAGCAGATGCARAGAGGCAGAGGATGGATTTTGAATTTTCTTTTTAATAAAAAGG
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FIGURE 21B
CACCTATARAACAGGTCAATACAGTACAGGCAGCACAGAGACCCCCGGAACAAGCCTAAA
AATTGTTTCARAATARAAACCAAGAAGATGTCTTCAAAAAAAAAAAAAAARARAARRA
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FIGURE 22

DNA227781

s<subunit 1 of 1, 372 aa, 1 stop

><MW: 41955, pI: 8.58, NX(S/T): 4
MNYPLTLEMDLENLEDLFWELDRLDNYNDTSLVENHLCPATEGPLMASFKAVFVPVAYSL
1FLLGVIGNVLVLVILERHRQTRSSTETFLFHLAVADLLLVFILPFAVAEGSVGWVLGTF
LCKTVIALHKVNFYCSSLLLACIAVDRYLAIVHAVHAYRERRLLS IHI TCGTIWLVGFLL
ALPEILFAKVSQGHHNNSLPRCTFSQENQAETHAWFTSRFLYEVAGFLLPMLVMGWCYVG
VVHRLRQAQRRPQROKAVRVAILVTSIFFLCWSPYHIVIFLDTLARLKAVDNTCKLNGSL
PVAITMCEFLGLAHCCLNPMLYTFAGVKFRSDLSRLLTKLGCTGPASLCQLFPSWRRSSL
SESENATSLTTF

Transmembrane domain.
amino acids 52-72, S0-110, 129-149, 166~186, 219~239, 259-279, 299-3189.

N-glycosylation site.
amino acids 28-31, 196-199, 297-300, 365-368.

cAMP- and cGMP-dependent protein kinase.
amino acids 356-359.

Protein kinase C phosphorylation site.
amino acids 48-50, 217-219, 293-295, 354-356.

Casein kinase II phosphorylation site.
amino acids 31-34, 84-87, 305-308, 359-362, 361-364.

N-myristoylation site.
amino acids 65-70, 118-123, 311-316,

Prokaryotic membrahe lipoprotein lipid attachment site.
amino acids 132-142,
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FIGURE 23

DNA 227879
AGTGGCTCTACTTTCAGAAGAAAGTGTCTCTCTTCCTGCTTAAACCTCTGTCTCTGACGG
TCCCTGCCAATCGCTCTGGTCGACCCCAACACACTAGGAGGACAGACACAGGCTCCAAAC
TCCACTAACCAGAGCTGTGATTCTGCCCGCTIGAGTGGACTGCGTTCTCAGGGAGTGAGTG
CTCCATCATCGGGAGAATCCARGCAGGACCGCCATECAGCCGAAGCTCAATATTCAGAGATC
GAGGAGCTTCCCAGGAGGCGGTGTTGCAGGCCTGGCACTCAGATCGTGCTGCTGGGGCTG
GTGACCGCCGCTCTGTGGECTEGGCTGCTGACTCTGCTTCTCCTGTGGCACTGGGACACC
ACACAGAGTCTAAAACAGCTGGAAGAGAGGGCTGCCCGGAACGTCTCTCAAGTTTCCAAG
ARCTTGGAAAGCCACCACGGTGACCAGATGGECGCAGAAATCCCAGTCCACGCAGATTTCA
CAGGAACTGGAGGAACTTCGAGCTGAACAGCAGAGATTGAAATCTCAGGACTTGGAGCTG
TCCTGGAACCTGAACGGGCTTCAAGCAGATCTGAGCAGCTTCAAGTCCCAGGAATTGAAC
GAGAGGAACGAAGCTTCAGATTTGCTGGAAAGACTCCGGGAGGAGGTGACAAAGCTARAGG
ATGGAGTIGCAGGTGTCCAGCCECTTTIGTGTGCARCACGTGCCCTGARAAGTGGATCAAC
TTCCAACGGAAGTGCTACTACTTCGGCAAGGGCACCAAGCAGTGGGTCCACGCCCGGTAT
GCCTGTGACGACATGGAAGGGCAGCTGGTCAGCATCCACAGCCCGGAGGAGCAGGACTTC
CTGACCAAGCATGCCAGCCACACCGGCTCCTGGATTGGCCTTCGGAACTTGGACCTGARG
GGAGAGTTTATCTGGGTCGATGGGAGCCATGTGGACTACAGCAACTGGGCTCCAGGGGAG
CCCACCAGCCGGAGCCAGGGCCGAGGACTGCGTGATGATGCGGEGCTCCGGTCGCTGGACC
GACGCCTTCTGCGACCGTAAGCTGGGCGCCTGGGTGTGCGACCGGCTGGCCACATGCACG
CCGCCAGCCAGCGAAGGTTCCGCGGAGTCCATGGGACCTGATTCAAGACCAGACCCTGAC
GGCCGCCTGCCCACCCCCTCTGCCCCTCTCCACTCT TGAGCATGGATACAGCCAGGCCCA
GAGCAAGACCCTGAAGACCCCCAACCACGGCCTAARAGCCTCTTTGTCGCTGAAAGGTCC
CTGTGACATTTTCTGCCACCCARACGGAGGCAGCTGACACATCTCCCGCTCCTCTATGGC
CCCTGCCTTCCCAGGAGTACACCCCAACAGCACCCTCTCCAGATGGGAGTGCCCCCAACA
GCACCCTCTCCAGATGAGAGTTACACCCCARCAGCACCCTCTCCAGATGCAGCCCCATCT
CCTCAGCACCCCAGGACCTGAGTATCCCCAGCTCAGGGTGGTGAGTCCTCCTGTCCAGCC
TGCATCAATAARATGGGGCAGTGATGGCC
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FIGURE 24
DNA 227873

><subunit 1 of 1, 321 aa, 1 stop

><MW: 36456, pIl: 5.52, NX(8/T): 1
MEEGQYSEIEELPRRRCCRRGTQIVLLGLVTAALWAGLLTLLLLWHWDTTQSLKXQLEERA
ARKRVSQVSKNLESHHGDQMAQKSQSTQISQELEELRAEQQRLKSQDLELSWNLNGLOADL
SSFKSQELNERNEASDLLERLREEVTXLRMELQVSSGFVCNTCPEKWINFQRKCYYFGKG
TKQWVHARYACDDMEGQLVSIHSPEEQDFLTKHASHTGSWIGLRNLDLKGEFIWVDGSHV
DYSNWAPGEPTSRSQGEDCVMMRGSGRWTDAFCDRKLGAWVCDRLATCTPPASEGSAESM
GPDSRPDPDGRLPTPSAPLHS

Ssignal sequence.
amino acids 1-36.

Transmembrane domain.
amino acids 23~-43.

N-glycosylation site.
amino acids 63-66.

CAMP- and cGMP-dependent protein kinase phosphorylation site.
amino acids 19-22.

Protein kinase C phosphorylation site.
amino acids 52-54, 122-124, 251~253, 265-267.

Cagein kinage II pbosphorylation site.
amino acids 7~-10, 162-165, 203-206, 238-241, 254-257, 304-307.
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FIGURE 25
getseq sst.DNAZ256363

AGAGATGGGGACGGAGGCCACAGAGCAGGTTTCCTGGGGCCATTACTCTGGGGATGARGA
GGACGCATACTCGGCTGAGCCACTGCCGGAGCTTTGCTACAAGGCCEATGTCCAGGCCTT
CAGCCGGGCCTTCCAACCCAGTGTCTCCCTGACCEGTGGCTGCGCTGGGTCTGGCCGGCAA
TGGCCTEGTCCTCGCCACCCACCTGECAGCCCGACGCGCAGOGCGCTCGCCCACCTCTGC
CCACCTGCTCCAGCTGGCCCTGGCCGACCTCTTGCTGGCCCTGACTCTGCCCTTOGCGGC
AGCAGGGGCTCTTCAGGGCTGEGAGTCTCEGARGTGCCACCTGCCGCACCATCTCTGGCCT
CTACTCGGCCTCCTTCCACGCCGGCTTCCTCTTCCTGGCCTGTATCAGCGCCGACCGCTA
CGTGGCCATCGCGCGAGCGCTCCCAGCCGGGCCGCGRCCCTCCACTCCCGGCCGCGCACA
CTTGETCTCCGTCATCGTETGECTGCTGTCACTGCTCCIGGCGCTGCCTGCGCTGCTCTT
CAGCCAGGATGGGCAGCGEGARGGCCAACGACGCTGTCGCCTCATCTTCCCCGAGGGCCT
CACGCAGACGCTGAAGGGEGECEAGCGCCEGTCGCGCAGCTGGCCCTGGECTTCGCGCTGLCC
GCTGGECETCATGGTAGCCTGCTACGCGCTTCTGEGCCECACGCTGCTGGCCGCCAGGGG
GCCCGAGCGCCGGCGTGCECTECECGTCGTEGTGGCTCTGGTGGCGGCCTTCGTGGTGCT
GCAGCTGCCCTACAGCCTCGCCCTGCTEGCTGGATACTGCCGATCTACTEGGCTGCGCGCGA
GCGGAGCTGCCCTGCCAGCAAACGCAAGGATGTCGCACTGCTGGTGACCAGCGGCTTGEGC
CCTCGCCCECTGTEGCCTCAATCCCGTTCTCTACGCCTTCCTGGGCCTGCGCTTCCGCCA
GGACCTGCGGAGGCTGCTACCEGETGEGACCTCGCCCTCAGEGCCTCARCCCCGCCGCGE
CTGCCCCCGCCGGECCCCGCCTTTCTTCCTGCTCAGCTCCCACGGAGACCCACAGTCTCETC
CTGGGACAACTAGEGCTGCGAATCTAGAGGAGGEGGECAGGCTGAGGGTCGTGGGAMAGGS
GAGTAGGTGGCGGAACACTGAGAAAGAGGCAGGGACCTAAAGGGACTACCTCTGTGCCTT
GCCACATTAAATTGATAACATGGAAATGAAAARAARAAAAAAARA
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FIGURE 26

></usr/seqdb2/sst /DNA/Dnaseqs.min/ss .DNA256363

»<subunit 1 of 1, 362 aa, 1 stop

><MW: 38400, pI: 10.04, NX(S/T): ©
MGTEATEQVSWGHYSGDEEDAYSAEPLPELCYKADVQAFSRAFQPSVSLTVAALGLAGNG
LVLATHLAARRAARS PTSAHLLOLALADLLLALTLPFAAAGALQGWSLGSATCRTISGLY
SASFHAGFLFLACISADRYVAIARALPAGPRPSTPGRAHLVSVIVWLLSLLLALPALLFS
QDGQREGQRRCRLIFPEGLTQTVKGASAVAQVRLG?ALPLGVMVACYALLGRTLLAARGP
ERRRALRVVVALVAAFVVLQLPYSLALLLDTADLLAARERSCPASKRKDVALLVTSGLAL
ARCCGLNPVLYAFLGLRFRQDLRRLLRGGSSPSGPQPRRGCPRRPRLSSCSAPTETHSLSW
DN

Trangsmembrane domain.
Amino acids 43-63, 80-100, 119-139, 158-178, 208-229, 249-269, 281-311.

Seven-transmembrane receptoxr domain.
Amino acids 58-=310.

Protein kinase C phosporylation site.
Amino acids 112-114, 202-204, 285-287.

Casein kinase II phosphorylation site.
Amino acids 15-18.

N-myristoylation site.

Amino acids 2-7, 55-60, 60-65, 101-106, 109-114, 118-123, 183-188, 187-192,
198-203, 221-226, 297-302, 328-333.

Prokaryotic membrane lipoprotein lipid attachment site.
Amino acids 123-133, 216-226.
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FIGURE 27
DNA332467

CCTCGGTTCTATCGATTGAATTCATGAAGACATTGCCTGCCATGC TTGGAACTGGGARAT
TATTTTGGGTCTTCTTCTTAATCCCATATCTGCACATCTGGAACATCCATGGGAAAGAAT
CATGTGATGTACAGCTTTATATAAAGAGARCAATCTGARCACTCCATCTTAGCAGGAGATC
CCTTTGAARCTAGAATGCCCTGTGAAATACTGTGCTAACAGGCCTCATGTGACTTIGGTGCA
AGCTCAATGGAACAACATGTGTAAAACTTGAAGATAGACAAACAAGT TGGAAGGARGAGA
AGAACATTTCATTTTTCATTCTACATTTTGAACCAGTGCTTCCTAATGACAATGGGTCAT
ACCGCTGTTCTGCAAATTITCAGTCTAATCTCATTGARAGCCACTCAACAACTCTTTATG
TGACAGATGTAARAACTGCTTCAGAACGACCCTCCAAGGACGAAATGGCAAGCAGACCCT
GGCTCCTGTATAGTTTACTTCCTTTGGGGGGATTGCCTCTACTCATCACTACCTGTTTCT
GCCTGTTCTGCTGCCTGAGAAGGCACCAAGGAAAGCAAAATGAACTCTCTGACACAGCAG
GARGGGAAATTAACCTGGTTGATGCTCACCTTAAGAGTGAGCAAACAGAAGCAAGCACCA
GGCAAAATTCCCAAGTACTGCTATCAGARACTGGAATTTATGATAATGACCCTGACCTTT
GCTTTCAGAATGCAGGAAGGGTCTGAAGTTTATTCTAATCCATGCCTGGAAGAAAACARAC
CAGGCATTGTTTATGCTTCCCTGAACCATTCTGTCATTGGACTGAACTCAAGACTGGCAA
GAAATGTAAAAGAAGCACCAACAGAATATGCATCCATATCTGTGAGGAGT TAAGGATCCT
CTAGAGTCGACCTGCAGARAGCTTGGCCGCCATGGCCCAACTTGTTTATTGCAGCTTATAA
GTGTTACAAATAAACARATAATATTICTCAATTTGAGAATTTTTACTTTAGAAATGTTCA
TGTTAGTGCTTGGGTCTGAAGGGTCCATAGGACAAATGATTAAAAT
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FIGURE 28

DNA332467

s<gubunit 1 of 1, 289 aa, 1 stop

><MW: 32781, pX: 6.27, NX(8/T): 4
MKTLPAMLGTGKLFWVFFLIPYLDIWNIHGKESCDVQLYIXRQSEHSILAGDPFELECPV
KYCANR PHVTWCKLNGTTCVKLEDRQTSWKEEKNISFFILHFEPVLPNDNGSYRCSANFQ
SNLIESHSTTLYVTDVKSASERPSKDEMASRPWLLYSLLPLGGLPLLITTCFCLFCCLRR
HQGKQNELSDTAGREINLVDAHLKSEQTEASTRONSQVLLSETGIYDNDPDLCFRMQEGS
EVYSNPCLEENKPGIVYASLNHSVIGLNSRLARNVKEAPTEYASICVRS

Transmembrane domain.
amino acids 153-173.

N-glycosylation site.
amino acids 75-78, 94-97, 110-113, 261-264.

cAMP- and cGMP-dependent protein kinase phosphorylation site.

amino acids 41-44.

Protein kinase C phosphorylation site.
amino acids 10-12, 88-90, 112-114, 140-142, 211-213.

Cagein kinase II phosphorylation site.
amino acids 88-91, 138-141, 144-147.

Tyrosine kinase phosphorylation site.
amino acids 31-39.

N-myristoylation site.
amino acids 111-116, 224-229, 254-259.

Immunoglobulin domain.
amino acids 51-117.
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FIGURE 29
DNA335922

GTTCTCCTTTCCGAGCCARAATCCCAGGCGATGGTGAATTATGAACGTGCCACACCATGA
AGCTCTTGTGGCAGGTAACTGTGCACCACCACACCTGGAATGCCATCCTGCTCCCGTTCG
TCTACCTCACGGCGCAAGTGTGGATTCTGTGTGCAGCCATCGCTGCTGCCGCCTCAGCCG
GGCCCCAGAACTGCCCCTCCGTTTGCTCGTGCAGTARCCAGTTCAGCAAGGTGGTGTGCA
CGCGCCGCEEGCCTCTCCGAGGTCCCGCAGGGTATTCCCTCGRACACCCGGTACCTCARCC
TCATCGGAGAACAACATCCAGATGATCCAGGCCGACACCTTCCGCCACCTCCACCACCTGG
AGGTCCTGCAGTTGGGCAGGAACTCCATCCGGCAGATTGAGGTGGGGGCCTTCAACGGCC
TGGCCAGCCTCAACACCCTGGAGCTGTTCGACAACTGGCTGACAGTCATCCCTAGCGGGG
CCTTTGAATACCTGTCCAAGCTGCGGGAGCTCTGGCTTCGCAACAACCCCATCGAAAGCA
TCCCCTCTTACGCCTTCARACCGGGTGCCCTCCCTCATGCGCCTGGACT TGGGGGAGCTCA
AGAAGCTGGAGTATATCTCTGAGGGAGCTTTTGAGGGGCTGTTCAACCTCAAGTATCTGA
ACTTGGGCATGTGCAACATTARAGACATGCCCAATCTCACCCCCCTGGTEGGGGCTGGAGG
AGCTGGAGATGTCAGGGAACCACTTCCCTGAGATCAGGCCTGGCTCCTTCCATGGCCTGA
GCTCCCTCAAGAAGCTCTGGGTCATGAACTCACAGGTCAGCCTGATTGAGCGGAATGCTT
TTGACGGGCTGGCTTCACT TGTGGAACTCAACTTGGCCCACAATAACCTCTCTTCTTTGC
CCCATGACCTCTTTACCCCGCTGAGGTACCTGGTGGAGTTGCATCTACACCACAACCCTT
GGAACTGTGATTGTGACATTCTGTGGCTAGCCTGGTGGCTTCGAGAGTATATACCCACCA
ATTCCACCTGCTGTGGCCECTGTCATGCTCCCATGCACATEGCGAGGCCGCTACCTCGTGG
AGGTGGACCAGGCCTCCTTCCAGTGCTCTGCCCCCTTCATCATGGACGCACCTCGAGACC
TCAACATTTCTGAGGGTCGGATGGCAGAACTTAAGTGTCGGACTCCCCCTATGTCCTCCG
TGAAGTGGTTGCTGCCCAATGGGACAGTGCTCAGCCACGCCTCCCGCCACCCAAGGATCT
CTGTCCTCAACGACGGCACCTTGAACTTTTCCCACGTGCTGCTTTCAGACACTGGGGTGT
ACACATGCATGGTGACCAATGTTGCAGGCAACTCCAACGCCTCGGCCTACCTCAATGTGA
GCACGGCTGAGCTTAACACCTCCAACTACAGCTTICTTCACCACAGTAACAGTGGAGACCA
CGGAGATCTCGCCTGAGGACACAANCGCGAAAGTACAAGCCTGTTCCTACCACGTCCACTG
GTTACCAGCCGGCATATACCACCTCTACCACGGTGCTCATTCAGACTACCCGTGTGCCCA
AGCAGGTGGCAGTACCCGCGACAGACACCACTGACARGATGCAGACCAGCCTGGATGAAG
TCATGAAGACCACCAAGATCATCATTGCGCTGCTTTGTGGCAGTGACTCTGCTAGCTGCCG
CCATGTTGATTGTCTTCTATAAACTTCGTAAGCGGCACCAGCAGCGGAGTACAGTCACAG
CCGCCCGGACTGTTGAGATAATCCAGGTGGACGAAGACATCCCAGCAGCAACATCCGCAG
CAGCAACAGCAGCTCCGTCCGGTGTATCAGGTGAGGEGGCAGTAGTGCTGCCCACAATTC
ATGACCATATTAACTACAACACCTACAARACCAGCACATGGGGCCCACTGGACAGAARAACA
GCCTGGGGARACTCTCTGCACCCCACAGTCACCACTATCTCTGAACCTTATATAATTCAGA
CCCATACCAAGGACAAGGTACAGGAAACTCAAATATGACTCCCCTCCCCCARARAACTTA
TAAARTGCAATAGAATGCACACAAAGACAGCAACTTTTGTACAGAGTGGGGAGAGACTTT
TTCTTGTATATGCTTATATATTAAGTCTATGGGCTGGTTAAAAAAAACAGATTATATTAA
AATTTAAAGACAAAAAGTCAAAACA
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FIGURE 30A
DNAS8721

></usr/seqdb2/sst,/DNA/Dnaseqs.min/ss.DNAS8721

><subunit 1 of 1, 653 aa, 1 stop

><MW: 72717, pIl: 6.99, NX(S/T): 10
MKLLWQVTVHHHTWNAILLPFVYLTAQVWILCAATAAAASAGPQNCPSVCSCSNQFSKVY
CTRRGLSEVPQGIPSNTRYLNLMENNIQMIQADTFRELHHLEVLQLGRNSIRQIEVGAFN
GLASLNTLELFDNWLTVIPSGAFEYLSKLRELWLRNRPIES I PSYAFNRVFSLMRLDLGE
LKKLEYISEGAFEGLFNLKYLNLGMCNIKDMPNLTPLVGLEELEMSGNHFPEIRPGSFHG
LSSLKKLWVMNSQVSLIERNAFDGLASLVELNLARNNLSSLPHDLFTPLRYLVELHLHEN
PWNCDCDILWLAWWLREYIPTNSTCCGRCHAPMHMRGRYLVEVDQASFQCSAPFIMDAPR
DLNISEGRMAELKCRTPPMSSVKWLLPNGTVLSHASRHPRISVLNDGTLNFSKEVLLSDTG
VYTCMVTNVAGNSNASAYLNVSTAELNTSNYSFFTTVIVETTEIS PEDTTRKYKPVPTTS
TGYQPAYTTSTTVLIQITTRVPKQVAVPATDTTDKMQOTSLDEVMKTTKI I IGCFVAVTLLA
ARMLIVFYXKLRKRHQQRSTVTAARTVET IQVDEDIPAATSAAATAAPSGVSGEGAVVLPT
IHDHINYNTYKPAHGAEWTENSLGNSLHPTVTTISEPYIIQTHTKDKVQETQI

Signal seguenceé,
amino acids 1-41.

Trdinemembrane domain.
amino acids 12-32, 526-546.

N-glycosylation site.

amino acids 277-280, 322-325, 363-366, 388-391, 410-413, 434-437, 440-443,
447-450, 450-453.

Glycosaminoglycan attachment site.
amino acids 591-584.

Protein kinase C phosphorylation site.

amino acids 62-63, 94-96, 110-112, 243-245, 381-383, 469-471, 470-472, 497-
499, 512-514, 525-527, 609-611,

Casein kinase II phosphorylation site.

amino acids 255-258, 267-270, 442-44S, 465-468, 517-520, 518-521, 600-603,
633-636.

N-myristoylation site.

amino acids 72-77, 117-122, 190-195, 236-241, 38B9-394, 420-425, 431-436, 531-
536, 815-620.

Prokaryotic membrane lipoprotein lipid attachment site.
amino acids 42-52.
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FIGURE 30B

Leucine zipper pattern.
amino acids 271-292.

Leucine Rich Repeat.

amino acids 76-99, 100-123, 124-147, 148-171, 172-196, 197-218, 219-242, 243-
266, 267-290.

Leucine rich repeat C-terminal domain.
amino acids 300-351.

Leucine rich repeat N-teriminal domain.
amino acids 45-74.



U.S. Patent Jul. 21, 2015 Sheet 38 of 185 US 9,085,630 B2

FIGURE 31
DNA335924

GCTGAARGGGCCACGTTIGTTTTCATTACAAATAAGACCACCGAGTGGGCTCCTGGCGTG
GGGGCGGGAGCAGCCECGCGCAGTCTTCAGAGGCAGCCCCCCAGGCTGTCTCTGGAGGGT
GTGTCTCTGCTTCCCTTTCCCCGTGTTTATT TTCAGACGAAGCCAAGTGGCCCGGGEGEGA
CCCTCCGGACTCCCAGCCTTCAGAGAGGAGGGCAGCTCGEGCTTTCGCCEGCAGTGCTTCC
TGCCCGTCACGTGTGTGCTCCTAGCCEEEGTCGEGGGAGCTGETATCTTGGCCCTTCTGG
GAGGACGCGCACAGCCCGAGGAGGCAGAGCCCCAGACGGGAATGGGCTTTTCAGAGETGEG
GGTGCGGGCGAGGGGACGATGCATTATTTTTAATATTTGAT TTATTTTTCCAACTGGACT
TCTTCCCGGGGCTCTTTCTGGGCCCAGCTGCCTTTGTGRATCCCGCGCCCCEGTCCTCGEC
CTCTCACCTCCAGCGCCGGGGCGCCCCCTGCTGTCGGARGCEGCTGTGACCGGGCAGAGG
TGCTATCTGGGACTCTGGGTTCTCAGCCCGEGGACAGCGAACCGAGGGGCAGATGATCCA
TCAGAAARGRAGCCGGCACTGCCCAGCCCCGCGCCCCTGCCCCTGCCTTTTTCCGGGAGCG
CGCCGCGCCGCACCCGCTACGGCCECTTGACCCCATCTTTGAGCCCGGCCCCAAGCTCTG
GGACCGTCGTGCCCCTCAT CARGGAAGAGCCAAGGACCCCAAGGAGAAGGTCAGGAGCGG
CGGTGTGGATGTCCCTTGGCTGCAGGCCCCGCCGCGCACTCCCTTCAGTCCTTCCCTTCT
CTAGGGACCAGGTAGCATCAGTGCCTGGATCTCGGCCTTCTGTGCCCTGCTCCCTGCCCC
ACCTACTAAGAACCAAGTCTGGTTCACCGGCTCCCAAGAGCTGGAACCCATTCTCAGCTA
GCTGGGGGCCCAGGCCACCCCTTCCCTCCAGACCTGTGTGCCTTCTGCCCTGGCTCCAGG
GCCCCCCACACCGTGACCAGGGCGGGATCCCTATGGGGCTGGCCAGTCGGCACCGTGCCA
GGCCCACAGTGCCCTGGGCGTCCATGGAAGTCGTTCTGTGTCTT TAAAATCAGAAGGAAG
ACATTAACCTTTAGGCTGAAGAAAATGTTTTAGTACACAGCAATAACTTATTTGTCTTTA
TCCAACAGCCATAAAATATAACTTTARATATTCTATTGATAGAGAAAGGAGTTCATGAAG
GCAGARAATGCCTGGGGCCCACGAACATCCCAGTGTGGCCCTGGACGGGACATCATGCTGG
GCAACACAGCTAAAATGCGGGTGAAGACCAGAT TTCT TGCACATGGCGGTGACGGGATEC
TCCCTAGAGAGCTTCAAGTGGATTCTTTGCTTTTTATTTTCTCTCTTAATAARAATGTAT
GATGTTTACATTGTCAGAGAACAAACAGAAAARAAARAARARAARAARA
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PIGURE 32

DNA335924

»><subunit 1 of 1, 112 aa, 1 stop

><MW: 12158, pI: 11.55, NX{(S/T): 0
MSLGCRPRRALPSVLPFSRDQVASVPGSRPCVPCSLPHLLRTKSGSPAPKSWNPFSASWG
PRPPLPSRPVCLLPWLQGPPHRDQGGI PMGLASRHRARPTVPWASMEVVLCL

N-myristoylation site.
amino acids 27-32, 86-91.
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FIGURE 33
DNA340394

ATATATCGATATGCTGCCGAGGCTGTTGCTGTTGATCTGTGCTCCACTCTGTCGAACCTGC
CGAGCTGTTTTTGATAGCCAGCCCCTCCCATCCCACAGAGGGGAGCCCAGTGACCCTGAC
GTGTAAGATGCCETTTCTACAGAGT TCAGATGCCCAGTTCCAGTTCTGCT T TTTCAGAGA
CACCCGGGCCTTGGGCCCAGGCTEGAGCAGCTCCCCCAAGCTCCAGATCGCTGCCATGTS
GARAGAAGACACAGGGTCATACT GG TGCGAGGCACAGACAATGGCGTCCAARGTCTTGAG
GAGCAGGAGATCCCAGATAAATGTGCACAGGGTCCCTGTCGCTGATGTGAGCTTGGAGAC
TCAGCCCCCAGGAGGACAGGTGATGGAGGGAGACAGGCTGETCCTCATCTGCTCAGTTGC
TATGGGCACAGGAGACATCACCT TCCTTTGGTACARAGGGGCTGTAGGTTTAAACCTTCA
GTCAAAGACCCAGCGTTCACTGACAGCAGAGTATGAGATTCCTTCAGTGAGGGAGAGTGA
TGCTGAGCAATATTACTGTGTAGCTGAARAATGGCTATCGTCCCAGCCCCAGTGGGCTGGT
GAGCATCACTGTCAGAATCCCGGTGTCTCGCCCARTCCTCATGCTCAGGGCTCCCAGGGT
CCAGGCTGCAGTGGAGGATGTGCTGGAGCTTCACTEGTGAGGCCCTGAGAGGCTCTCCTCC
GATCCTGTACTGETTTTATCACGAGGATATCACCCTGGGGAGCAGGTCGGCCCCCTCTGE
AGGAGGAGCCTCCTTCAACCTTTCCCTGACTGAAGAACATTCTGGAAACTACTCCTGTGA
GGCCAACAATGGCCTGGGGGCCCAGCGCAGTGAGGCEGTGACACTCAACTTCACAGTGCC
TACTGGGGCCAGARGCAATCATCTTACCTCAGGAGTCATTGAGGGGCTGCTCAGCACCCT
TGCTCCAGCCACCGTGGCCTTATTATTTTGCTACGGCCTCAAARGARAARTAGGAAGACG
TTCAGCCAGGGATCCACTCAGGAGCCTTCCCAGCCCTCTACCCCAAGAGTTCACGTACCT
CAACTCACCTACCCCAGGGCAGCTACAGCCTATATATGAAAATGTGAATGTTGTAAGTGG
GGATGAGGTTTATTCACTGGCGTACTATAACCAGCCCGGAGCAGGAATCAGTAGCAGCAGA
AACCCTGGGGACACATATGGAGGACAAGGTTTCCTTAGACATCTATTCCAGGCTCAGGAA
AGCAARCATTACAGATGTGGACTATGAAGATGCTATG TAAGGTTATGGAAGATTCTGCTC
TT
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FPIGURE 34

DNA340394

><suburiit 1 of 1, 429 aa, 1 stop

><MW: 46936, pI: 5.42, NX(S/T): 4
MLPRLLLLICAPLCEPAELFLIASPSHPTEGSPVTLTCKMPFLOSSDAQFQFCFFRDTRA
LGPGWSSSPKLQIAAMWKED TGS YWCEAQTMASKVLRSRRSQINVHRVPVADVSLETQRP
GGQVMEGDRLVLICSVAMGTGDITFLWYKGAVGLNLQSKTQRSLTAEYEIPSVRESDAEQ
YYCVAENGYGPSPSGLVSITVRIPVSRPILMLRAPRAQAAVEDVLELHCEALRGSPPILY
WFYHEDI TLGSRSAPSGGGASFNLSLTEEHSGNYSCEANNGLGAQRSEAVTLNFTVPTGA
RSNHLTSGVIEGLLSTLGPATVALLFCYGLKRKIGRRSARDPLRSLPSPLPQEFTYLNSP
TPGQLQPIYENVNVVSGDEVYSLAYYNQPEQESVAAETLGTHMEDKVSLDIYSRLRKANI
TDVDYEDAM

Signal seguence.
amino acids 1-16.

N-glycosylation site.
amino acids 263-266, 273-276, 293-296, 419-422.

Glycosaminoglycan attachment site.
amino acids 256-259.

Protein kinase C phosphorylation gite.
amino acids 37-39, &68-70, 98-100, 160-162, 172-174, 200-202, 338-340.

Casein kinase IY phoaphorylation gite.
amino acids 172-175, 176-179, 265-268, 338-341, 376-379, 401-404, 421-424.

Tyrosine kimase phosphorylation site.
amino acids 174-181.

N-myrigtoylation site.

amino acids 31-36, 82-87, 257-262, 259-264, 272-277, 283-288, 299-304, 308-
313, 312-317.

Amidation site.
amino acids 334-337.

Immunoglebulin.
amino acids 31-88, 127-185, 222-278.
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FIGURE 35
DNA56041

GATGTGCTCCTTGGAGCTGGTGTGCAGTGTCCTGACTGTAAGATCAAGTCCAAACCTGTT
TTGGAARTTGAGGAAACTTCTCTTTTGATCTCAGCCCTTGETGGTCCAGGTCTTC ATCGCTG
CTGTGGGTGATATTACTGETCCTGGCTCCTGTCAGTGGACAGT TTGCAAGGACACCCAGG
CCCATTATTTTCCTCCAGCCTCCATGGACCACAGTCTTCCAAGGAGAGAGAGTGACCCTC
ACTTGCAAGGGATTTCGCTTCTACTCACCACAGARAACAAAATGGTACCATCGGTACCTT
GGGAAAGARATACTAAGAGAAACCCCAGACAATATCCTTGAGGTTCAGGAATCTGGAGAG
TACAGATGCCAGGCCCAGGGCTCCCCT CTCAGTAGCCCTGTGCACTTGGATTTTTCTTCA
GAGATGGGATTTCCTCATGCTGCCCAGGCTAATGTTGAACTCCTGGGCTCARGTGATCTG
CTCACCTAGGCCTCTCARAGCGCTGGGATTACAGCTTCGCTGATCCTGCAAGCTCCACTT
TCTGTGTTTGAAGGAGACTCTGTGGTTCTGAGGTGCCGGGCAAAGGCGGAAGTAACACTC
AATAATACTATTTACAAGAATGATAATGTCCTGGCATTCCTTAATAAAAGARCTGACTTC
CAAAAAAAAARANAAARAAAAAARA
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FIGURE 36
DNAS6041

><subunit 1 of 1, 124 aa, 1 stop

><MW: 14080, pI: 7.48, NX{(S/T): 0
MLLWVILLVLAPVSGQFARTPRPIIFLQPPWTTVFQGERVTLTCKGFRFYSPQKTKWYHR
YLGKEILRETPDNILEVQESGEYRCQAQGSPLSSPVELDFSSEMGFPHAAQANVELLGSS
DLLT

8igrial sequenca.
amino acids 1-15.

Protein kinase C phosphorylation site.
amino acids 20-22, 43-45.

N-myristoylation site.
amino acids 89-94.
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FIGURE 37
DNA59607

GGATTTTITGTGATCCGCGATTCGCTCCCACGGGCGGAACCTTTGTAACTGCGGGAGGCCC
AGGACAGGCCCACCCTGCGEGECGEGAGGCAGCCCGGGTGAGGGAGGTGAAGRAACCAAG
ACGCAGAGAGGCCAAGCCCCTTGCCTTGGGTCACACAGCCAAAGGAGGCAGAGCCAGAAC
TCACAACCAGATCCAGAGGCAACAGGGACATGECCACCTGGGACGAAARGGCAGTCACCC
GCAGGGCCAAGGTGGCT CCCGCTGAGAGGATGAGCAAGTTCTTARGGCACTTCACGGTCG
TGGGAGACGACTACCATGCCTCGAACATCAACTACAAGARATGGCAGAATGAAGAGGAGG
AGGAGGAGGAGGAGCAGCCACCACCCACACCAGTCTCAGGCGAGGARGGCAGAGCTGCAG
CCCCTGACGTTGCCCCTGCCCCTGGCCCCGCACCCAGGGCCCCCCTTGACTTCAGGGGCA
TGTTGAGGAAACTGTTCAGCTCCCACAGGTTTCAGGTCATCATCATCTGCTTGGTGGTTC
TGGATGCCCTCCTGGTGCTTGCTGAGCTCATCCTGGACCTGAAGATCATCCAGCCCGACA
AGAATAACTATGCTGCCATGGTATTCCACTACATGAGCATCACCATCTTGGTCTTTTTTA
TGATGGAGATCATCTTTAAATTATTTGTCTTCCGCCTGAGTTCTTTCACCACAAGTTTGA
GATCCTGGATGCCCGTCGTEETGGTGETCTCATTCATCCTGGACATTGTCCTCCTGTTCC
AGGAGCACCAGTTTGAGGCTCTGGGCCTGCTCATTCTGCTCCGGCTGTGECGEETGGCCE
GGATCATCAATGGGATTATCATCTCAGTTARGACACGTTCAGAACGGCAACTCTTAAGGT
TAAARCAGATGAATGTACAATTGGCCGCCAAGATTCAACACCT TGAGTTCAGCTGCTCTG
AGAAGCCCCTGGACTGATGAGTTTGCTGTATCAACCTGTAAGGAGAAGCTCTCTCCGGAT
GGCTATGGGAATGAAAGAATCCGACTTCTACTCTCACACAGCCACCGTGARAGTCCTGGA
GTAAAATGTGCTGTGTACAGAAGAGAGAGAAGGAAGCAGGCTGGCATGTTCACTGGGCTG
GTGTTACGACAGAGARCCTGACAGTCACTGGCCAGTTATCACTTCAGATTACAAATCACA
CAGAGCATCTGCCTGTTTTCAATCACAAGAGARCAARACCAAAATCTATARAGATATTCT
GAAAATATGACAGAATTTGACAAATAAARGCATAAACGTGTAAAAAAAARAAAAARAAAA
ARAAAARRMAAAAAARA
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FIGURE 38
DNA59607

s</usr/seqdb2/sst/DNA/Dnaseqs.min/ss . DNAS9607

»<subunit 1 of 1, 255 aa, 1 stop

><MW: 29405, pI: 7.64, NX(S/T): ©
MATWDEKAVTRRAKVAPAERMSKFLRHFTVVGDDYHAWNINYKKWENEEEEEEEEQPPPT
PVSGEEGRAAAPDVAPAPGPAPRAPLDFRGMLRKLFSSHRFQVITICLVVLDALLVLAEL
ILDLKIIQPDKNNYAAMVFHYMSITILVFFMMEIIFKLFVFRLSSFTTSLRSWMPVVVVV
SFILDIVLLFQEHQFEALGLLILLRLWRVARIINGI IISVKTRSERQLLRLKQMNVQLAA
KIQHLEFSCSEKPLD

Transmembrane domain.
amino acids 101-121, 141-161, 168-188, 195-215.

Protein kinase C phosaphorylation site.
amiho acids 20-22, 43-45.

N-myristoylation site.
amino acids 89-94.
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FIGURE 39A
DNA257955

AGTGAAGGGCTITTCCCATATGAAARATACAGARAGAATTATTTGAATACTAGCAARATACA
CAACTTGATATTTCTAGAGAACCCAGGCACAGTCTTGGAGACAT TACTCCTGAGAGACTG
CAGCTGATGGAAGATGAGCCCCAACTTCTAAARATGTATCACTACCGGGATTGAGATACA
AACAGCATTTAGGAAGGTCTCATCTGAGTAGCAGCTTCCTGCCCTCCTTCTTGGAGATAR
GTCGGGCTTITGGTGAGACAGACTTTCCCAACCCTCTGCCCGGCCEGTGCCCATGCTTCT
GTGGCTGCTGCTGCTGATCCTGACTCCTGGARRGAGAARCAATCAGGGGTGGCCCCAAARGC
TCTACTTCTCCTCAATCCTCCATGGTCCACAGCCTTCARAGGAGARARAGTGECTCTCAT
ATGCAGCAGCATATCACATTCCCTAGCCCAGGGAGACACATATTGGTATCACGATGAGAR
GTTGTTGARAATAAAACATGACAAGATCCAART TACAGAGCCTGGARATTACCARTGTAA
GACCCGAGGATCCTCCCTCAGTGATGCCGTGCATGTGGAATTTTCACCTGACTGGCTGAT
CCTGCAGGCT I TACATCCTGTCTTTGARGGAGACAATGTCATTCTGAGATGTCAGGGGAA
AGACAARCARAAACACTCATCAAAAGGTTTACTACAAGGATGGAARAACAGCTTCCTAATAG
TTATAATTTAGAGAAGATCACAGTGAATTCAGTCTCCAGGGATAATAGCAAATATCATTG
TACTGCTTATAGGAAGT TTTACATACTTGACATTGAAGTAACTTCAAAACCCCTAAATAT
CCAAGTTCAAGAGCTGTTTCTACATCCTGTGCTGAGAGCCAGCTCTTCCACGCCCATAGA
GGGGAGTCCCATGACCCTGACCTGTGAGACCCAGCTCTCTCCACAGAGGCCAGATGTCCA
GCTGCAATTCTCCCTCTTCAGAGATAGCCAGACCCTCGEGATTGGECTEGGAGCAGGTCCCC
CAGACTCCAGATCCCTGCCATGTGGACTGAAGACTCAGGGTCTTACTGGTGTGAGGTGGA
GACAGTGACTCACAGCATCAAAAANAAGGAGCCTGAGATCTCAGATACGTGTACAGAGAGT
CCCTGTGTCTAATGTGAATCTAGAGATCCGGCCCACCGGAGGGCAGCTGATTGARGGAGA
ABATATGGTCCTTATTTGCTCAGTAGCCCAGGGTTCAGGGACTGTCACATTCTCCTGGCA
CAAAGARGGAAGAGTAAGAAGCCTGGGTAGAAAGACCCAGCGTTCCCTGTTGGCAGAGCT
GCATGTTCTCACCGTGAAGGAGAGTGATGCAGGGAGATACTACTGTGCAGCTGATARCGT
TCACAGCCCCATCCTCAGCACGTGGATTCGAGTCACCGTGAGAATTCCGGTATCTCACCE
TGTCCTCACCTTCAGGECTCCCAGGGCCCACACTETGGTGGGGGACCTGCTGGAGCTTCA
CTGTGAGTCCCTGAGAGGCTCTCCCCCGATCCTGTACCGATTTTATCATGAGGATGTCAC
CCTGGGGAACAGCTCAGCCCCCTCTGGAGGAGEAGCCTCCTTCAACCTCTCTCTGACTGC
AGAACATTCTGGAAACTACTCCTGTCATGCAGACAATGGCCTGGGGGCCCAGCACAGTCA
TGGAGTGAGTCTCAGGCTCACAGTTCCGETETCTCGCCCCGTCCTCACCCTCAGGGCTCC
CGGGGCCCAGGCTETGETGEGGEGACCTGCTGGAGCTTCACTGTGAGTCCCTGAGAGGCTC
CTTCCCGATCCTGTACTGGTTTTATCACGAGEATGACACCTTGGGGAACATCTCGGCCCA
CTCTGGAGGAGGGGCATCCTTCAACCTCTCTCTGACTACAGAACATTCTGGAAACTACTC
ATGTGAGGCTGACAATGGCCTGEGEGCCCAGCACAGTARAGTGGTGACACTCAATGTTAC
AGGAACTTCCAGGAACAGAACAGGCCTTACCGCTGCGGGAATCACGGGGCTIGGTGCTCAG
CATCCTCGTCCTTGCTGCIGCTECTGCTCTGCTGCATTACGCCAGGGCCCGAAGGAAACC
AGGAGGACTTICTGCCACTGGARCATCTAGTCACAGTCCTAGTGAGTGTCAGGAGCCTTC
CTCGTCCAGGCCTTCCAGGATAGACCCTCARGAGCCCACTCACTCTAAACCACTAGCCCC
AATGGAGCTGGAGCCAATGTACAGCAATGTARATCCTGGAGATAGCAACCCGATITATTC
CCAGATCTGGAGCATCCAGCATACARARGARAARCTCAGCTAARTTGTCCAATGATGCATCA
AGAGCATGAGGAACTTACAGTCCTCTATTCAGAACTGAAGAAGACACACCCAGACGACTC
TGCAGGGGAGGECTAGCAGCAGAGGCAGGGCCCATGAAGAAGATGATGAAGAAAACTATGA
GAATGTACCACGTGTATTACTGGCCTCAGACCACTAGCCCCTTACCCAGAGTGGCCCACA
GGRAAACAGCCTGCACCATTTTTITTTCTGTTCTCTCCAACCACACATCATCCATCTCTCC
AGACTCTGCCTCCTACGAGGCTGGGCTGCAGGGTATGTGAGEGCTGAGCAAARGGTCTGCA
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FIGURE 39B
AATCTCCCCTGTGCCTGATCTGTGTGTTCCCCAGGAAGAGAGCAGGCAGCCTCTGAGCAA
GCACTGTGTTATTTTCACAGTGGAGACACGTGGCAAGGCAGGAGGGCCCTCAGCTCCTAG
GGCTGTCGAATAGAGGAGGAGAGAGAAATGGTCTAGCCAGGGTTACAAGGGCACAATCAT
GACCATTTGATCCAAGTGTGATCGAAAGCTGTTAATGTGCTCTCTGTATARACAATTTGC
TCCARAATATTTTGTTTCCCTTTTTTGTGTGGCTGGTAGTGGCATTGCTGATGTTTTGGTG
TATATGCTGTATCCTTGCTACCATATTGGG
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FIGURE 40A
DNA257955

><subunit 1 of 1, 734 aa, 1 stop

><MW: 80856, pI: 6.97, NX(S/T): 8
MLLWLLLLILTPGREQSGVAPKAVLLLNPPWS TAFKGEKVALICSSISHSLAQGDTYWYH
DEKLLKIKHDKIQITEPGNYQCKTRGSSLSDAVHVEFSPDWLILQALHPVFEGDNVILRC
QGKDNKNTHQKVYYKDGKQLPNS YNLEKITVNSVSRDNSKYHCTAYRKFYILDIEVTSKP
LNIQVQELFLHPVLRASSSTPIEGSPMTLTCETQLSPQRPDVQLQFSLFRDSQTLGLGWS
RSPRLQYPAMWTEDSGSYWCEVETVTHSIKKRSLRSQIRVQRVPVSNVNLEIRPTGGQLI
EGENMVLICSVAQGSGTVTFSWHKEGRVRSLGRKTORSLLAELHVLTVKESDAGRYYCAA
DNVHSPILSTWIRVTVRIPVSHPVLTFRAPRAHTVVGDLLELHCESLRGSPPILYREYHE
DVTLGNSSAPSGGGAS FNLSLTAEHSGNYSCDADNGLGAQHSHGVSLRVTVPVSRPVLTL
RAPGAQAVVGDLLELHCESLRGSFPILYWFYHEDDTLGNISAHSGEGASFNLSLTTEHSG
NYSCEADNGLGAQHSKVVTLNVTGTSRNRTGLTAAGITGLVLSILVLAAAAALLHYARAR
RXPGGLSATGTSSHSPSECQEPSSSRPSRIDFQEPTHSKPLAPMELEPMYSNUNPGDSNP
IYSQIWSIQHTKENSANCPMMHQEHEELTVLYSELKKTHPDDSAGEASSRGRAHEEDDEE
NYENVPRVLLASDH

Signal sequence.
amino acids 1-13.

Transmembrane domain.
amino acids 574-594,

N-glycoaylation site.

amino acids 426-429, 438-441, 448-451, 519-522, 531-534, S541-544, S561-564,
568-571.

Glycosaminoglycan attachment site.
amino acids 431-434, 524-527.

cAMP- and cGMP-dependent protein kinase phosphorylation site.
amino acids 270-~273.

Protein kinase C phosphorylation site.

amino acids 177-179, 242-244, 268-270, 273-275, 335-337, 347-349, 375-377,
386-38B8, 406-408, 466-468, 479-4Bl, 499-501, 565-567, 624-626, 708-710.

Casein kinase YI phosphorylation site.
amino acids 88-91, 200-203, 347-350, 615-618, €628-631, 6§98-701, 703-706.

Tyrosine kinase phosphorylation sgite.
amino acids 349-356.
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FIGURE 40B

N-myristoylation site.

amino acids 78-83, 86-91, 204-209, 236-241, 256-261, 432-437, 434-439, 447-
452, 458-463, 518-523, 525-530, 527-532, 540-545, 551-556, 564-569, 571-5764,
579-584, 604-609, 605-610.

Amidation asite.
amino acids 331-334.

N-6 Adenine-spacific DNA methylases signature.
amino acids 25-31.

Immunoglobulin domain.
amino acids 37-84, 113-165, 204-262, 302-360, 397-453, 490-546.
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FIGURE 41A

DNA329863

CTCAATCAGCTTTATGCAGAGARGAAGCTTACTGAGCTCACTGCTGETECTGGTGTAGGC
AAGTGCTGCTTTGECAATCTGGGCTGACCTGGCTTGTCTCCTCAGAACTCCTTCTCCAAC
CCTGGAGCAGGCTTCCATECTGCTCTGEGCETCCTTGCTGGCCTTTGCTCCAGTCTGTGE
ACAATCTGCAGCTGCACACAAACCTGTGATTTCCCTCCATCCTCCATGGACCACATTCTT
CAAAGGAGAGAGAGTGACTCTGACTTGCAATGGATTTCAGTTCTATGCAACAGAGARAAC
AACATGGTATCATCGGCACTACTGGGGAGARRARGTTGACCCTGACCCCAGGAARCACCCT
CGAGGTTCGGGAATCTGGACTGTACAGATGCCAGEGCCCGGEGCTCCCCACGAAGTAACCC
TGTGCGCTTGCTCT TTTCT TCAGACTCCTTAATCCTGCAGGCACCATATTCTGTGTTTGA
AGGTGACACATTGGTTCTGAGATGCCACAGAAGARGGARAGAGAAATTGACTGCTGTGAR
ATATACTTGGAATGGARACATTCTITTCCATTTCTAATAAAAGCTGGGATCTTCTTATCCC
ACAAGCAAGTTCARATARCAATGGCAATTATCGATGCATTGGATATGEGAGATGAGAATGA
TGTATTTAGATCAAATTTCAAAATAATTAARATTCAAGAACTATTTCCACATCCAGAGCT
GAAAGCTACAGACTCTCAGCCTACAGAGGGGAATTCTGTARACCTEGAGCTGTGAAACACA
GCTTCCTCCAGAGCGGTCAGACACCCCACTTCACTTCAACTTCTTCAGAGATGGCGAGGT
CATCCTGTCAGACTGGAGCACGTACCCGGARCTCCAGCTCCCAACCGTCTGGAGAGARAAR
CTCAGGATCCTATTGETGTGGTGCTGAAACAGTGAGGGGTAACATCCACAAGCACAGTCC
CTCGCTACAGATCCATGTGCAGCGGATCCCTGTGTCTGGGGTGCTCCTGGAGACCCAGCC
CTCAGGGGGCCAGGCTGTTCAAGGGGAGATGCTEGETCCTTGTCTGCTCCGTGGCTGAAGG
CACAGGGGATACCACATTCTCCTGGCACCGAGAGGACATGCAGGAGAGTCTGGGGAGGAA
BACTCAGCGTTCCCTGAGAGCAGAGCTGGAGCTCCCTGCCATCAGACAGAGCCATGCAGS
GGGATACTACTGTACAGCAGACARCAGCTACGGCCCTGTCCAGAGCATGGTGCTGAATGT
CACTGTGAGAGAGACCCCAGGCAACAGAGATGGCCTTGTCGCCGCGGGAGCCACTGGAGG
GCTGCTCAGTGCTCTTCTCCTGGCTGTGGECCCTGCTGTTTCACTGCTGGCGTCGGAGGAA
GTCAGGAGTTGGTTTCTTGGGAGACGAAACCAGGCTCCCTCCCGCTCCAGGCCCAGGAGA
GTCCTCCCATTCCATCTGCCCTGCCCAGGTGGAGCTTCAGTCGTTGTATGTTGATGTACA
CCCCAAAPAGGGAGATTTGGTATACTCTGAGATCCAGACTACT CAGCTGGGAGAAGAAGA
GGAAGCTAATACCTCCAGGACACTTCTACAGEGATAAGEGATGTCTCAGTTGTCTACTCTGA
GGTAAAGACACAACACCCAGATAAC TCAGCTGGAARGATCAGCTCTAAGGATGARGARAG
TIAAGAGAATGAAAAGTTACGGGAACGTCCTACTCATGTGATTTCTCCCTTGTCCAARGT
CCCAGGCCCAGTGCAGTCCTTGCGGCACCTGGAATGATCAACTCATTCCAGCTTTCTAAT
TCTTCTCATGCATATGCATTCACTCCCAGGAATACTCATTCGTCTACTCTGATGTTGGGA
TGGAATGGCCTCTGAAAGACT TCACTAAAATGACCAGGATCCACAGTTAAGAGAAGACCT
TGTAGTATTTGCTGTGGGCCTGACCTAATGCATTCCCTAGGGTCTGCTTTAGAGAAGGGG
GATAAAGAGAGAGAAGGACTGTTATGAAARACAGAAGCACAAATTTTGGTGAATTGGGAT
TTGCAGAGATGAARAAGACTGGGTGACCTGGATCTCTGCTTAATACATCTACAACCATTG
TCTCACTGGAGACTCACTTGCATCAGTTTGTTTAACTGTGAGTGGCTGCACAGGCACTGT
GCAAACAATGAARAAGCCCCTITCACTTCTGCCTGCACAGCTTACACTGTCAGGATTCAGTT
GCAGATTAAAGAACCCATCTGGAATGGTTTACAGAGAGAGGAATTTAAAAGAGGACTATCA
GAAGAGCTGGAGATGCAAGCTCTAGGCTGCGCTTCCAARAGCAAATGATAAT TATGTTAA
TGTCATTAGTGACARAGATTTGCAACATTAGAGARARGAGACACARATATARAATTAAAR
ACTTAAGTACCAACTCTCCAARACTAARTTTGAACTTAAAATATTAGTATARACTCATAA
TAAACTCTGCCTTTAARAAARGATAAATATTTCCTACGTCTGTTCACTGARATARTTACC
AACCCCTTAGCAATAAGCACTCCTTGCAGAGAGGTTTTATTCTCTARATACCATTCCCTT



U.S. Patent Jul. 21, 2015 Sheet 51 of 185 US 9,085,630 B2

FIGURE 41B

CTCARAGGARATAAGGTTGCTTTITCTTGTAGGAACTGTGTCTTITGAGTTACTAATTAGTT
TATATGAGAATAATTCTTGCAATAAATGAAGAAGGAATARRAGAAATAGGAAGCCACAAR
TTTGTATGGATATTTCATGATACACCTACTGGTTARATARTTGACAAAAACCAGCAGCCA
ARTATTAGAGGTCICCTGATGGAAGTGTACAATACCACCTACAAATTATCCATGCCCCAA
GTGTTAAAACTGAATCCATTCAAGTCTTTCTAACTGAATACTTGTTTTATAGAAAATGCA
TGGAGAAAAGGAATTTGTTTAAATAACATTATGGGATTGCAACCAGCARAACATAAACTG
AGAAARAGTTCTATAGGGCAAATCACCTGECTTCTATAACAAATAAATGGCAAANARATG
ARATARARRGAAGAGAGGCAGGAAGAAAGGGAGAGAGARGAAAAGAAAAATGAAGAAARG
TARTTAGAATATTTTCAACATAAAGAARAGACGAATATITAAGGTCACAGATATCCCAAC
TACGCTGATTTGATCTTTACAAATTATATGAGTGTATGAATTTGTCACATGTATCACCCC
CAAAAARNGAGAAAAAGAAARATAGAAGACATATAAATTAAATGAGACGAGACATGTCGA.
CCARAAGGAATGTGTGGGTCTTCTTTGGATCCTGACTCARATTAAGAAARAARTAAARCTA
CCTACGARATACTAAGAARAATTTGTATACTAATATTAAGAAATTGTTGTGTGTTTTGGA
TATAAGTGATAGTTTATTGTAGTGATGTTTTTATARAAGCAARAGGATATTCACTTTCAG
CGCTTATACTGAAGTATTAGATTAAAGCTTATTAACGTA
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FIGURE 42A
DNA329863

><subunit 1 of 1, 515 aa, 1 stop

><MW: 57224, pI: 6.45, NX(S/T): 4
MLLWASLLAFAPVCGQSAAAHKPVISVHPPWTTFFKGERVTLTCNGFQFYATEKTTWYHR
HYWGEKLTLTPGNTLEVRESGLYRCQARGSPRSNPVRLLFSSDSLILQAPYSVFEGDTLV
LRCHRRRKEKLTAVKYTWNGNILSISNKSWDLLIPQASSNNNGNYRCIGYGDENDVFRSN
FKIIKIQELFPHPELKATDSQPTEGNSVNLSCETQLPPERSDTPLHFNFFRDGEVILSDW
STYPELQLPTVWRENSGSYWCGAETVRGNIHKHSPSLQIHVQRIPVSGVLLETQPSGGQA
VEGEMLVLVCSVAEGTGDTTFSWHREDMQES LGRKTORSLRAELELPAIRQSHAGGYYCT
ADNSYGPVQSMVLNVTVRETPGNRDGLVAAGATGGLLSALLLAVALLFHCWRRRKSGVGEF
LGDETRLPPAPGPGESSHSICPAQVELQSLYVDVHPKKGDLVYSEIQTTQLGEEEEANTS
RTLLEDKDVSVVYSEVKTQHPDNSAGKISSKDEES

Signal Sequence.

amino acids 1-16.

Transmembrane domain.

amino acids 387-407.

N-glycosylation site.
amino acids 147-150, 209-212, 374-377, 478-481,

Glycosaminoglycan attachment site.
amino acids 416-419.

cAMP- and cGMP-dependent protein kinase phosphorylation site.
amino acids 413-416.

Protein kinasae C phosphorylation site.

amino acids 52-54, 90-92, 146-148, 265-267, 336-338, 339-341, 376-378, 479~
481, 509-511.

Casein kinase II phoaplorylation site.
amino acids 112-115, 242-245, 311-314, 376-379, 482-485, 509-512, 510-513,

Tyrosine kinaae phosphorylation site.
amino acids 457-463.

N-myristoylation site.

amino acids 15-20, B1-86, 89-94, 140-145, 163-168, 205-210, 257-262, 315-320,
355-360, 382-387, 3B6~-391, 3S1-396, 394-399, 395-400.

Amidation site.
amino acids 332-335.
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FIGURE 42B

Immunoglobulin domain.
amino acids 37-87, 116-169, 205-263, 303-361l1.
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FIGURE 43
DNA346528

ACACACCCACAGGACCTGCAGCTGAACGAAGTTGAAGACAACTCAGGAGATCTIGTTGGAA
AGAGAACGATAGAGGARAATATATGAATGTTGCCATCTTTAGTTCCCTGTGTTGGGARAA
CTGTCTGGCTGTACCTCCAAGCCTGGCCARACCCTGTGTTTGAAGGAGATGCCCTGACTC
TGCGATGTCAGGGATGGAAGAATACACCACTGTCTCAGGTGAAGT TCTACAGAGATGGAA
AATTCCTTCATTTCTCTAAGGAAAACCAGACTC TGTCCATGGGAGCAGCAACAGTGCAGA
GCCGTGEGCCAGTACAGC TGCTCTGGGCAGGTCATGTATATTCCACAGACATTCACACAAR
CTTCAGAGACTGCCATGGTTCAAGTCCAAGAGCTGTTTCCACCTCCTGTGCTGAGTGCCA
TCCCCTCTCCTGAGCCCCGAGAGGGTAGCCTGGTGACCCTGAGATGTCAGACARAGCTGC
ACCCCCTGAGGTCAGCCTTGAGSCTCCTTTICTCCTTCCACAAGGACGGCCACACCTTGC
AGGACAGGGGCCCTCACCCAGAACTCTGCATCCCGGGAGCCAAGGAGGGAGACTCTGGGC
TTTACTGGTGTGAGGTGGCCCCTGAGHGTGECCAGGTCCAGAAGCAGAGCCCCCAGCTCG
AGGTCAGAGTGCAGGCTCCTGTATCCCGTCCTGTGCTCACTCTGCACCACGGGCCTGCTG
ACCCTGCTGTGEGEAACATGGE TGCAGCTCCTCTGIGAGGCACAGAGGGGCTCCCCTCCGA
TCCTGTATTCCTTCTACCTTGATGAGAAGATTGTIGGGGARCCACTCAGCTCCCTGTGGTG
GAACCACCTCCCTCCTCTTCCCAGTGARAGTCAGAACAGGATGCTGGGAACTACTCCTGCG
AGGCTGAGAACAGTGTCTCCAGAGAGAGGAGTCGAGCCCAAGAAGCTGTCTCTGAAGGGTT
CTCAAGTCTTGTTCACTCCCGCCAGCAACTGGCTGGTTCCTTGGCTTCCTGCGAGCCTGC
TTGGCCTGATGGTTATTGCTGCTGCACTTCTGGTT TATGTGAGATCCTGGAGAAAAGCTG
GGCCCCTTCCATCCGAGATACCACCCACAGCTCCAGGTGGAGAGCAGTGCCCACTATATG
CCAACGTGCATCACCAGARAGGGAAAGATGAAGGTGT TGTCTACTCTGTGGTGCATAGAA
CCTCAAAGAGGAGTGAAGGACAGTTCTATCATCIGTGCGGAGGTGAGATGCCTGCAGCCC
AGTGAGGTTTCATCCACGGAGGTGAATATGAGAAGCAGGACTCTCCAAGARCCCCTTAGT
GACTGTGAGGAGGTTCTCTGCTAGTGATGGTGTTCTCCTATCAACACACGCCCACCCCCA
GTCTCCAGTGCTCCTCAGGAAGACAGTGGGETCCTCAACTCTTITCTGTGGGTCCTTCAGT
TCCCAAGCCCAGCATCACAGAGCCCCCTGAGCCCTTGTCCTGGTCAGGAGCACCTGAACT
CTGGGTTCTTTTCTTAGCAGAAGACCAACCAATGGAATGGGAAGGGAGATGCTCCCACCA
ACACACACACTTAGGTTCAATCAGTGACACTGGACACATAAGCCACAGATGTCTTCTTTC
CATACAAGCATGTTAGTTCGCCCCAATATACATATATATATGAAATAGTCATGTGCCGCA
TAACAACATTTCAGTCAGTGATAGACTGCATACACAACAGTGGTCCCATARGACTGTAAT
GGAGTTTAAAAATTCCTACTGCCTAGTGATATCATAGTTGCCTTAARCATCATAACACARC
ACATTTCTCACGCGTTTGTGGTGATGCTGGTACAAACAAGCTACAGCGCCGCTAGTCATA
TACAAATATAGCACATACAATTATGTACAGTACACTATACT TGATAATGATAATAAACAR
CTATGTTACTGGT
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FIGURE 44
DNA346528

><subunit 1 of 1, 392 aa, 1 stop
><MW: 42948, pl: 8.37, NX(S/T): 3
MLPSLVPCVGKTVWLYLQAWPNPVFEGDALTLRCQGWKNTPLSQVKFYRDGKFLHFSKEN
OTLSMGAATVQSRGQYSCSGQVMY I PQTFTQTSETAMVQVQELFPPPVLSATIPSPEPREG
SLVTLRCQTKLEPLRSALRLLFSFHKDGHTLODRGPHPELCIPGAKEGDSGLYWCEVAPE
GGQVQKQSPQLEVRVQAPVSRPVLTLHHGPADPAVGDMVQLLCEAQRGSPPILYSFYLDE
KIVGNHSAPCGGTTSLLFPVKSEQDAGNYSCEAENSVSRERSEPKKLSLKGSQVLFTPAS
NWLVPWLPASLLGLMVIAAALLVYVRSWRKAGPLPSQIPPTAPGGEQCPLYANVHHQKGK
DEGVVYSVVHRTSKRSEGQFYHLCGGEMPARQ

Transmembrane domain.

amino acids 302-322.

N-glycosylation site.
amino acids 60-63, 245-24B, 268-271.

cAMP- and cGMP-dependent protein kinase phosphoxylation site.
amino acids 285-288.

Protein kinase C phoaphorylation site.
amino acids 31-33, 124-126, 288-290, 327-329, 372-374, 373-375.

Cagein kinase II phosphorylation site,
amino acids 150-153, 262-265.

Tyrosine kinase phosphorylation site.
amino acids 166-173, 261-269, 358-366, 374-381.

N-myristoylaticn aite.
amino acids 74-79, 120-125, 164-169, 171-176, 251-256, 267-272, 363-368.

Immunoglobulin domain.
amino acids 27-80, 120-177, 216-273.
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FIGURE 45
DNA212330

CCATTGTTCTCAACATTCTAGCTGCTCTTGCTGCATTTGCTCTGGARTTCTTGTAGAGAT
ATTACTTGTCCTTCCAGGCTGTITCTTTCTGTAGCTCCCTTGTTTTCTTTTTGTGATCATG
TTGCAGATGGCTGGGCAGTGCTCCCARAATGAATATT TTGACAGTTTGTTGCATGCTTGC
ATACCTTGTCAACTTCGATGTTCTTCTAATACTCCTCCTCTAACATGTCAGCGTTATTGT
ARTGCAAGTGTGACCAATTCAGTGARAGGAACGAATGCGATTCTCTGGACCTGTTTGGGA
CTGAGCTTAATAATTTCTTTGGCAGTTTTCGTGCTAATGTTTTTGCTAACGAAGATAAGC
TCTGAACCATTAAAGGACGAGTTTAAAAACACAGGATCAGGTCTCCTGGGCATGGCTAAC
ATTGACCTGGAAARAGAGCAGGACTGGTGATGAAATTATTCTTCCGAGAGGCCTCGAGTAC
ACGGTGGAAGAATGCACCTGTGAAGACTGCATCAAGAGCAAACCGAAGGTCGACTCTGAC
CATTGCTTTCCACTCCCAGCTATGGAGGAAGGCGCAACCATTCTTGTCACCACGAARACG
AATGACTATTGCAAGAGCCTGCCAGCTGCTTTGAGTGCTACGGAGATAGAGAAATCAATT
TCTGCTAGGIAATTAACCATTTCGACTCGAGCAGTGCCACTTTAARAATCTTTTGTCAGA
ATAGATGATGTGTCAGATCTCTITTAGGATGACTGTATTTTTCAGTTGCCGATACAGCTTT
TTGTCCTCTAACTGTGGARACTCTTTATGTTAGATATATTTCTCTAGGTTACTGTTGGGA
GCTTAATGGTAGARACTTCCTTGGTTTCATGATTAARGTCTTITTTTTTCCTGAAAAAAA
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FIGURE 46
DNA212930

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA212930

»><subunit 1 of 1, 184 aa, 1 stop

><MW: 20138, pI: 5.30, NX(S/T): 1

MLOMAGQCSONEYFDSLLHACI PCQLRCSSNTPPLTCQRYCNASVINSVKGTNAILWTCL
GLSLIISLAVFVLMFLLRKISSEPLKDEFKNTGSGLLGMANIDLEKSRTGDEILILPRGLE
YTVEECTCEDCIKSKPKVDSDHCFPLPAMEEGATILVTTKTNDYCKSLPAALSATEI EKS
ISAR

Signal sequence.

amino acids 1-28.

Transmembrane domain.

amino acids 55-75,

N-glycosylation sgite.
amino acids 42-45.

cAMP- and cGMP-dependent protein kinase phosphorylation aite.
amino acids 78-81.

Protein kinase C phosphorylation gite.
amino acids 48-50, 158~160, 182-184.

Casein kinase IX phosphorylation site.
amino acids 9-12, 109-112, 122-125, 127-130, 173-176, 175-178.

N-myristoylation site.
amino acids 118-123.
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FIGURE 47
DNA335918

CTTCCCAGCCTTCGGARCTATGEGAGCCCGCACTCTCCAGTTCATCACCACCCCAGCATCC
CTACTCTTGCATCTAACAGTTTCCGCTATTTTGCACCACCTGCCTNGNCCTTATGGGCAR
CTCAAGGAAGAAAGGAAAGAAGAGATAGAGGAAARATGGATTCARCANATGAARGTGTTC
TTTCTGACTACTGCTGTGTTTACAAACATTTTAATCATCAAAACATGCTTTATTTGATAG
ARRGATCAAATCTGCCTTTGTAARACAAGAGACTATTTTAATCATTAAGACARCACANAT
GTTTGATTTGGAGGCGTGTTCTCATTCAAAACCTTGC
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FIGURE 48
DNA225820

GGAGAGTCTGACCACCATGCCACCTCCTCGCCTCCTCTTCTTICCTCCTCTTCCTCACCCC
CATGGAAGTCAGGCCCGAGGAACCTCTAGTGGTGAAGGTGCGAAGAGGGAGATAACGCTGT
GCTGCAGTGCCTCAAGGGGACCTCAGATGGCCCCACTCAGCAGCTGACCTGGTCTCGGGA
GTCCCCGCTTARACCCTTCTTARAARCTCAGCCTGGGGCTGCCAGGCCTGGGAATCCACAT
GAGGCCCCTGGCCATCTGGCTTTTCATCTTCAACGTCTCTCARCAGATGGGGGGCTTCTA
CCTGTGCCAGCCEGGGCCCCCCTCTGAGAAGGCCTGGCAGCCTGGCTGGACAGTCAATGT
GGAGGGCAGCGGGGAGCTGTTCCGGTGGARTGTTTCEGGACCTAGGTGGCCIGGGCTGTGG
CCTGAAGAACAGGTCCTCAGAGGGCCCCAGCTCCCCTTCCGGGARGCTCATGAGCCCCAA
GCTIGTATCTGTECCGCCARAGACCGCCCTGAGATCTGGEAGGGAGAGCCTCCGTGTGTCCC
ACCGAGGGACAGCCTGAACCAGAGCCTCAGCCAGGACCTCACCATGGCCCCTGGCTCCAC
ACTCTGGCTGTCCTCTGGGGTACCCCCTGACTCTGTGTCCAGGGGCCCCCTCTCCTGGAC
CCATGTGCACCCCAAGGGGCCTARGTCATTGCTGAGCCTAGAGCTGAAGGACGATCGCCC
GGCCAGAGATATGTGGGTAATGGAGACGGGTCTGTTGTTGCCCCGGGCCACAGCTCAAGA
CGCTGGAAAGTATTATTGTCACCGTGGCAACCTGACCATGTCATTCCACCTGGAGATCAC
TGCTCGGCCAGTACTATGGCACTEGCTGCTGAGGACTGGTGGCTGGARGGTCTCAGCTGT
GACTTTGGCTTATCTGATCTTCTGCCTGTGTTCCCTTGTGGGCATTCTTCATCTTCARAG
AGCCCTGGTCCTGAGGAGCAARAGAAAGCCGAATGACTCACCCCACCAGGAGATTCTTCAR
AGTGACGCCTCCCCCAGGARGCGGGCCCCAGAACCAGTACGGGAACGTGCTGTCTCTCCC
CACACCCACCTCAGGCCTCGGACGCGCCCAGCGTTGGGCCGCAGGCCTGGGGGGCACTGC
CCCGTCTTATGGARACCCGAGCAGCGACGTCCAGGCEGATGGAGCCTTGGGGTCCCGGAG
CCGCCGGGAGTGCGGCCCAGAAGAAGAGGAAGGGGAGGECTATGAGEAACCTGACAGTGAG
GAGGACTCCGAGTTCTATGAGAACGACTCCAACCTTGGGCAGGACCAGCTCTCCCAGGAT
GGCAGCGGCTACGAGAACCCTGAGGATGAGCCCCTGGGTCCTGAGGATGAAGACTCCTTC
TCCAACGCTGAGTCTTATGAGAACGAGGATGAAGAGC TGACCCAGCCGGTCGCCAGGACA
ATGGACTTCCTGAGCCCTCATGGGTCAGCCTGGGACCCCAGCCGGGAAGCAACCTCCCTG
GGGTCCCAGTCCTATGAGGATATGAGAGGAATCCTGTATGCAGCCCCCCAGCTCCGCTCC
ATTCGGGGCCAGCCTGGACCCAATCATGAGGARGATGCAGACTCTTATGAGAACATGGAT
AATCCCGATGGGCCAGACCCAGCCTGGGGAGGAGGGEEECCGCATGGGCACCTGGAGCACC
AGGTGATCCTCAGGTGGCCAGCCTGGATCTCCTCARGTCCCCAAGATTCACRCCTGACTC
TGAAATCTGAAGACCTCGAGCAGATGATGCCAACCTCTGGAGCAATGTTGCTTAGGATGT
GTCCATGTGTCTAAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATACATGCCAGT
GACACTTCCAGTCCCCTTTGTATTCCTTARATARACTCAATGAGCTCTTCCAAAARAANA
AR
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FIGURE 49A
DNA225820

s</usr/seqdb2Z/sst/DNA/Dnaseqs.min/ss.DNA225820
scsubunit 1 of 1, 467 aa, 1 stop
><MW: 51818, pI: 10.69, NX(S/T): 7

MPPPRLLFFLLFLTPMEVRPEEPLVVKVEEGDNAVLOCLKGTSDGPTQQLTWSRESFPLKP
FLKLSLGLPGLGIHMRPLAIWLFIFNVSQQMGGFYLCQPGPPSEKAWQPGWTVNVEGSGE
LFRWNVSDLGGLGCGLKNRS SEGPSSPSGKLMS PKLYVWAKDRPEIWEGEP PCVPPRDSL
NQSLSQDLTMAPGS TLWLSCGVPPDSVSRGPLSWTHVHPKGPKSLLSLELKDDRPARDMW
VMETGLLLPRATAQDAGKYYCHRGNLTHMSFHLEITARPVLWHWLLRTGGWKVSAVTLAYL
IFCLCSLVGILELQRALVLRRKRKRMTDPTRRFFKVTPPPGSGPONQYGNVLSLPTPTSG
LGRAQRWAAGLGGTAPSYGNPSSDVQADGALGSRSRREWAQKKRKGRAMRNLTVRRTPSS
MRTTPTLGRTSS PRMAAATRTLRMSPWVLRMKTPSPTLSLMRTRMKS

Signal Sequence.
Amino acids 1-20.

Trangmembrane Domain.
Amino acids 294-314.

Immunoglcbulin Domain.
Amino acids 31-99, 193-263.

N-glycosaylation Site.
Amino acids B86-89, 125-128, 138-141, 181-184, 265-268, 411-414.

Glycosaminoglycan attachment site.
Amino acids 359-362.

cAMP- and cGMP-dependent protein kinase phosphorylation site.
Anino acids 324-327.

Protein kinase G phosphorylation site.

Aminoc acids 103-105, 148-150, 153-155, 275-277, 330-332, 395~
397, 413-415, 420-422, 432-434, 441-443.

Casein kinase II phosphorylation site.
Amino acids 14-17, 252-255, 395-398.
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Figure 49B

N-myristoylation Site.

Amino acids 130-135, 131-136, 349-354, 360-365, 370-375, 373-
378, 379-38B4, 389-394.

Prokaryotic membrane lipoprotein lipid attachment site.
Amino aicds 190-200.
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FPIGURE 50A

DNABB116

CCATCCCATAGTGAGGGAAGACACGCGGAAACAGGCTTGCACCCAGACACGACACCATGC
ATCTCCTCGGCCCCTGGCTCCTGCTCCTGGTTCTAGAATACTTGGCTTTCTCTGACTCAR
GTARATGGGTTTTTGAGCACCCTGAAACCCTCTACGCCTGGGAGGGGGCCTGCGTCTIGGA
TCCCCTGCACCTACAGAGCCCTAGATGGTGACCTGGARAGCTTCATCCTGTTCCACAATC
CTGAGTATAACAAGAACACCTCGAAGTTTGATGGGACARGACTCTATGARAGCACARAGS
ATGGGAAGGTTCCTTCTGAGCAGARAAGGGTGCAATTCCTGGCGAGACAAGAATAAGAACT
GCACACTGAGTATCCACCCGETGCACCTCAATGACAGTGGTCAGCTGGEGCTGAGGATGG
AGTCCAAGACTGAGARAATGGATGGAACGAATACACCTCAATGTCTCTGAAAGGCCTTTTC
CACCTCATATCCAGCTCCCTCCAGAAATTCAAGAGTCCCAGGAAGTCACTCTGACCTGCT
TGCTGAATTTCTCCTGCTATGGGTATCCGATCCARTTGCAGTGGCTCCTAGAGGGGGTTC
CAATGRAGGCAGGCTGCTGTCACCTCGACCTCCTTGACCATCAAGTCTGTCTTCACCCGGA
GCGAGCTCAAGTTCTCCCCACAGTGGAGTCACCATGGGAAGATTGTGACCTGCCAGCTTC
AGGATGCAGATGCGARGTTCCTCTCCAATGACACGGTGCAGCTGAACGTGAAGCACACCC
CGRAGTTGGAGATCAAGGTCACT CCCAGTGATGCCATAGTGAGGGAGGGGGACTCTGTGA
CCATGACCTGCGAGG TCAGCAGCAGCAACCCGGAGTACACGACGGTATCCTGGCTCAAGG
ATGGGACCTCGCTGAAGAAGCAGAATACATTCACGCTAAACCTGCGCGAAGTGACCAAGG
ACCAGAGTGGGAARGTACTGCTGTCAGGTCTCCAATGACGTGGGCCCGGGAAGGTCGGAAG
AAGTGTTCCTGCAAGTGCAGTATGCCCCGGAACCTTCCACGGTTCAGATCCTCCACTCAC
CGGCTGTGGAGGGAAGTCAAGTCGAGT TTCITTGCATGTCACTGGCCAATCCTCTTCCAR
CAAATTACACGTGGTACCACAATGGGAARGAAATGCAGGGAAGGACAGAGGAGARAGTCC
ACATCCCAAAGATCCTCCCCTGGCACGCTGGGACTTATTCCTGTGTGGCAGAAAACATTC
TTGGTACTGGACAGAGGCGEGCCCGGGAGCTGAGCTGGATGTCCAGTATCCTCCCAAGAAGG
TGACCACAGTGATTCAAARACCCCATGCCGATTCGAGAAGGAGACACAGTGACCCTTTCCT
GTAACTACAATTCCAGTAACCCCAGTGTTACCCGGTATGAATGGAAACCCCATGGCGCCT
GGGAGGAGCCATCGCTTGGGGTGCTGAAGATCCAAAACCTTGGCTGGGACAACACAACCA
TCGCCTGCGCACCTTGTARTAGTTGGTGCTCGTGGGCCTCCCCTGTCGCCCTGARTGTCC
AGTATGCCCCCCGAGACGTGAGGGTCCGGARAATCAAGCCCCTTTCCGAGATTCACTCTG
GAAACTCGGTCAGCCTCCAATGTGACTTCTCAAGCAGCCACCCCAARGAAGTCCAGTTCT
TCTGGGAGARAAAATGGCAGGCTTCTGGGGARAGAAAGCCAGCTGAATTTTGACTCCATCT
CCCCAGAAGATGCTGGGAGT TACAGCTECTGCETGAACAACTCCATAGGACAGACAGCET
CCAAGGCCTGGACACTTGAAGTGCTGTATGCACCCAGGAGGCTGCGTGTGTCCATGAGCC
CGGGGGACCAAGTGATGGAGGGGAAGAGTGCARCCCTGACCTGTGAGAGTGACGCCAACC
CTCCCGTCTCCCACTACACCTGGTTTGACTGGAATAACCAAAGCCTCCCCCACCACAGCC
AGAAGCTGAGATTGGAGCCGGTGAAGGTCCAGCACTCGGGTGCCTACTGGTGCCAGGGGA
CCAACAGTGTGGGCAAGGGCCETTCGCCTCTCAGCACCCTTACTGTCTACTATAGCCCGG
AGACCATCGGCAGGCGAGTEGCTGTGGEGACTCGGGTCCTGCCTCGCCATCCTCATCCTGG
CAATCTGTGGGCTCAAGCTCCAGCGACGTTGCAAGAGGACACAGAGCCAGCAGGGGCTTC
AGGAGAATTCCAGCGGCCAGAGCTTCTTTGTGAGGAATAAARAGGTTAGAAGGGCCCCCC
TCTCTGAAGGCCCCCACTCCCTGGGATGCTACAATCCARATGATGGAAGATGGCATTAGCT
ACACCACCCTGCGCTTTCCCGAGATGARCATACCACGAACTGGAGATGCAGAGTCCTCAG
AGATGCAGAGACCTCCCCGGACCTGCGATGACACGGTCACTTATTCAGCATTGCACAAGC
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FIGURE 50B

GCCAAGTGGGCGACTATGAGAACGTCATTCCAGATTTTCCAGAAGATGAGGGGATTCATT
ACTCAGAGCTGATCCAGTTTGGGGTCGGGGAGCGGCCTCAGGCACARAGAAAATGTGGACT
ATGTGATCCTCAAACATIGACACTGGATGGGCTGCAGCAGAGGCACTGGGGGCAGCGGGG
GCCAGGGAAGTCCCCGAGTTTCCCCAGACACCGCCACATGGCTTCCTCCTGCGTGCATGT
GCGCACACACACACACACACGCACACACACACACACACACTCACTIGCGGAGAACCTTGTG
CCTGGCTCAGAGCCAGTCTTTTTGGTGAGGGTARCCCCAAACCTCCARAACTCCTGCCCC
TGTTCTCTTCCACTCTCCTTGCTACCCAGARATCATCTARATACCTGCCCTGACATGCAC
ACCTCCCCTGCCCCACCAGCCCACTGGCCATCTCCACCCGGAGCTGCTGTGTCCTCTGGA
TCIGCTCGTCATTTTCCTTCCCTTCTCCATCTCTCTGGCCCTCTACCCCTGATCTGACAT
CCCCACTCACGAATATTATGCCCAGTTTCTGCCTCTGAGGGARAGCCCAGAAAAGGACAG
ARAACGAAGTAGAAAGGGGCCCAGTCCTGGCCTGGCTTCTCCTTTGGAAGTGAGGCATTGC
ACGGGGAGACGTACGTATCAGCGGCCCCTTGACTCTGGGGACTCCGGCTTTCAGATGGAC
ACACTGGTGTGGATTAACCTGCCAGGGAGACAGAGCTCACAATAAAAATGGCTCAGATGC
CACTTCAAAGARAAADAARAAA
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FIGURE S1A

></usr/seqdb2/sst/DNA/Dnasegs .min/ss.DNABEL16
><subunit 1 of 1, 847 aa, 1 stop
><MW: 95452, pl: 6.82, NX(S/T): 13

MHLLGPWLLLLVLEYLAFSDSSKWVFEHPETLYAWEGACVWIPCTYRALDGDLESFILFH
NPEYNKNTSKFDGTRLYES TKDGKVPSEQKRVQF LGDKNKNCTLSIHEPVHLNDSGQLGLR
MESKTEKWMER IHLNVSERPFPPHIOLPPEIQESQEVTLTCLLNFSCYGYPIQLOWLLEG
VPMRQAAVTSTSLTIKSVFTR SELKFS POWSHHGKI VICQLQDADGKFLSNDTVQLNVKH
TPKLEIKVTPSDAIVREGDSVIMTCEVSSSNPEYTTVSWLKDGTS LKKQNTFTLNLREVT
KDQSGKYCCQVSNDVGPGRSEEVFLQVQYAPEPSTVQILHS PAVEGSQVEFLCMSLANPL
PTNYTWYHNGKEMQGRTEEKVHI PKILPWHAGTYSCVAENI LGTGQRGPGAELDVQYPPK
KVTTVIQNPMPIREGDTVTLS CNYNSSNPSVTRYEWKPHGAWEEPSLGVLKIQNVGWDNT
TIACARCNSWCSWAS PVALNVQYAPRDVRVRKIKPLSEYHSGNSVSLQCDPSSSHPREVQ
FFWEKNGRLLGKESQLNFDSISPEDAGSYSCHVNNSIGQTASKAWTLEVLYAPRRLRVSM
SPGDQVMEGKSATLTCESDANEPVSHYTWFDWNNQSLPHHSQKLRLEPVKVQHSGAXWCQ
GTNSVGKGRSPLSTLTVYYSPETIGRRVAVGLGSCLAILILATCGLKLQRRWKRTQSQQG
LQENSSGQSFFVRNKKVRRAPLSEGPHSLGCYNPMMEDGISYTTLRFPEMNIPRTGﬁAES
SEMQRPPRTCDDTVTYSALHKROVGDYENVI PDFPEDEGIHYSELIQFGVGERPQAQENV
DYVILKH

Signal seguence.
Amino acids 1-19.

Transmembrane domain.
Amino acids 685-705.

Immunoglobulin domain.

Amino acids 154-221, 258-311, 346-398, 435-486, 522-573, 609~
611.

N-glycosylation site.

Amino acids 67-70, 101-104, 112-115, 135-138, 164-167, 231-234,
363-366, 445-448, 479-482, 574-577, 634-637, 724-727.

cAMP- and cGMP-dependent protein kinase phosphorylation site.
Amino aicds 420-423.

Protein kinase C phosphorylaticon site.

Amino acids 21-23, 45-47, 68-70, 79-81, 125-127, 137-139, 1954-
196, 241-243, 285-287, 304-306, 641-643, 764-766.



U.S. Patent Jul. 21, 2015 Sheet 65 of 185 US 9,085,630 B2

FIGURE 51B

Casein kinase IX phosporylation site.

Amino acids 69-72, 79-82, 123-126, 200-203, 249-252, 270-273,
347-350, 452-455, 562-565, 601-604, 628B-631, 789-792.

Tyrosine kinase phosphorylation site.
Amino acids 788-796.

N-myristoylation site.

Amino acids 392-397, 522-527, 567-572, 578-583, 655-660, 691-
696, 693-698, 720725, 759-764, 819-824.

Amidation sgite.
Aminoe acids 684-687.

Prokaryotic membrane lipoprotein lipid attachment site.
Amino acids 386-396.
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FIGURE 52

DNA227752

CCAACCACAAGCACCARAGCAGAGGGGCAGGCAGCACACCACCCAGCAGCCAGAGCACCA
GCCCAGCCATGGTCCTTGAGGTGAGTGACCACCAAGTGCTAAATGACGCCGAGGTTGCCG
CCCTCCTGGAGAACTTCAGCTCTTCCTATGACTATGGAGAAAACGAGAGTGACTCGTGCT
GTACCTCCCCGCCCTGCCCACAGGACTTCAGCCTGAACTTCGACCGGGCCTTCCTGCCAG
CCCTCTACAGCCTCCTCTTTCTGCTGGGGCTGCTGEGCAACGGCGCGETGGCAGCCGTGT
TGCTGAGCCGGCGGACAGCCCTGAGCAGCACCGACACCTTCCTGCTCCACCTAGCTGTAG
CAGACACGCTGCTGEGTGCTGACACTGCCGCTCTGGGCAGTCGGACGCTGCCGTCCAGTGGG
TCTTTGGCTCTGGCCTCTGCAAAGTGGCAGCTGCCCTCTTCARCATCAACTTCTACGCAG
GAGCCCTCCTGCTGGCCTGCATCAGCTTTGACCGCTACCTGAACATAGTTCATGCCACCC
AGCTCTACCGCCGGGGEECCCCCGGCCCGCGTGACCCTCACCTECCTGGCTGTCTGGGGGC
TCTGCCTECTTTTCGCCCTCCCAGACTTCATCTTCCTGTCGGCCCACCACGACGAGCGCC
TCARCGCCACCCACTGCCAATACAACTTCCCACAGGTGGGCCGCACGGCTCTGCGGGTGC
TGCAGCTGGTGGCTGGCTTTCTGCTGCCCCTGCTGGTCATGGCCTACTGCTATGCCCACA
TCCTGGCCGTGCTECTGETTTCCAGGEGGCCAGCGECGCCTGCGGECCATGCGGCTGGTGE
TGGETGGTCGTGGTGGCCTTTGCCCTCTGCTGGACCCCCTATCACCTGGTGETGCTGGTGG
ACATCCTCATGGACCTGGGCGCTTTGGCCCGCARCTGTGGCCGAGARAGCAGGGTAGACG
TGGCCAAGTCGGTCACCTCAGGCCTGGGCTACATGCACTGCTGCCTCAACCCGCTGCTCT
ATGCCTTTGTAGGGGTCAAGTTCCGGBAGCGEBATGTGGATGCTGCTCTTCGCEGCCTGGGCT
GCCCCAACCAGAGAGGGCTCCAGAGGCAGCCATCGTCTTCCCGCCEGGGATTCATCCTGGT
CTGAGACCTCAGAGGCCTCCTACTCGGGCTTGICAGGCCGGAATCCGGGCTCCCCTTTCG
CCCACAGTCTGACTTCCCCGCATTCCAGGCTCCTCCCTCCCTCTGCCGGCTCTGGCTCTC
CCCAATATCCTCGCTCCCEGGACTCACTGGCAGCCCCAGCACCACCAGETCTCCCGGGAA
GCCACCCTCCCAGCTCTGAGGACTGCACCATTGCTGCTCCTTAGCTGCCAAGCCCCATCC
TGCCECCCGAGGTGGCTGCCTGGAGCCCCACTGCCCTICTCATTTGGAAACTARARACTTC
ATCTTCCCCAAGTGCCGGGAGTACAAGGCATGGCGTAGAGGGTGCTGCCCCATGAAGCCA
CAGCCCAGGCCTCCAGCTCAGCAGTGACTGTGGCCATGGTCCCCAAGACCTCTATATTTG
CTCTTTTATTTTTATGTCTARAATCCTGCTTAAAACTTTTCAATAAACAAGATCGTCAGG
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FPIGURE 53

></usr/seqdb2/sst/DNA/Dnaseqgs .min/ss.DNA227752
><subunit 1 of 1, 368 aa, 1 stop
><MW: 40660, pI: 8.10, NX(S/T): 3

MVLEVSDHQVLNDAEVAALLENFSSSYDYGENESDSCCTSPPCPQDFSLNFDRAFLPALY
SLLFLLGLLGNGAVAAVLLSRRTALSSTDTFLLHLAVADTLLVLTLPLWAVDARVQWVEG
SGLCKVAGALFNINFYAGALLLACISFDRYLNIVHATQLYRRGPPARVTLTCLAVWGLCL
LFALPDFIFLSAHHDERLNATHCQYNFPQVGRTALRVLQLVAGFLLPLLVMAYCYAHILA
VLLVSRGQRRLRAMRLVVVVVVAFALCWTPYHLVVLVDILMDLGALARNCGRESRVDVAK
SVTSCLCYMHCCLNPLLYAFVGVKFRERMWMLLLRLGCPNQRGLQRQPSSSRROSSWSET
SEASYSGL

Transmembrane domain.

Amino acids S4-74, 90-110, 129-149, 168-188, 216-236, 260-280,
303-323.

Seven transmembrane receptor domain.
Amino acids 70-318.

N-glycoasylation site.
Amino acids 22-25, 32-35, 199-202.

Glyccsaminoglycan attachment gite.
Amino acids 304-307,

cAMP- and cGMP-dependent protein kinase phosphorylation site.
Amino acids 352-355.

Protein kinase C phosphorylation site.
Amino acids 80-82, 350-352, 351-353.

Casein kinase II phosphorylation site.
Amino acids 25-28, 86-89, 294-297, 351-354, 356-359.

N-myristoylation site.
Amino acids 67-72, 72-77, 120-125, 128-133,

Prokaryotic membrane lipoprotein lipid attachment gite.
Amino acids 134-144.



U.S. Patent Jul. 21, 2015 Sheet 68 of 185 US 9,085,630 B2

FIGURE 54
DNAl119476

GAGGGAAGAACACAATGGATCTGGTGCTAARAAGATGCCTTCTTCATTTGGCTGTGATAG
GTGCTTTGCTCGCTGTGGEGGGECTACAAAAGTACCCAGAAACCAGGACTEGCTTGGTGTCT
CAAGGCAACTCAGAACCAAAGCCTGGAACAGGCAGCTGTATCCAGAGTGGACAGAAGCCC
AGAGACTTGACTGCTIGGAGAGGTGGTCAAGTGTCCCTCAAGGTCAGTAATGATGGGCCTA
CACTGATTGGTGCAARATGCCTCCTTCTCTATTGCCTTGAACTTCCCTGGAAGCCARARGG
TATTGCCAGATGGGCAGGTTATCTGGGTCAACRATACCATCATCAATGGGAGCCAGGTGT
GGGGAGGACAGCCAGTGTATCCCCAGGAAACTGACGATGCCTGCATCTTCCCTGATGGTG
GACCTTGCCCATCTGGCTCTTGGETCTCAGAAGAGAAGCTTTGTTTATGTCTGGAAGACCT
GGGGCCAATACTGGCARGTTCTAGGGGGCCCAGTGTCTGEGCTGAGCATTGGGACAGGCA
GGGCAATGCTGGGCACACACACCATGEAAGTGACTGTCTACCATCGCCGGGEATCCCGGA
GCTATGTGCCTCTTGCTCATTCCAGCTCAGCCTTCACCATTACTGACCAGGTGCCTTTCT
CCGTGAGCGTGTCCCAGTTGCCGGCCTTGGATGGAGGGAACAAGCACTTCCTGAGARATC
AGCCTCTGACCTTTGCCCTCCAGCTCCATGACCCCAGTGGCTATCTGGCTGAAGCTGACT
TCTCCTACACCTGGGACTTTGGAGACAGTAGTGGARCCCTGATCTCTCGGGCACTTGTGG
TCACTCATACTTACCTGGAGCCTGGCCCAGTCACTGCCCAGGTCGTCCTGCAGGCTGCCA
TTCCTCTCACCTCCTGTGECTCCTCCCCAGTTCCAGGCACCACAGATGGGCACAGGCCAA
CTGCAGAGGCCCCTARCACCACAGCTGGCCAAGTGCCTACTACAGAAGTTGTGGGTACTA
CACCTGGTCAGGCGCCAACTGCAGAGCCCTCTGGAACCACATCTGTGCAGGTGCCARCCA
CTGAAGTCATARGCACTGCACCTGTGCAGATGCCAACTGCAGAGAGCACAGGTATGACAC
CTGAGARGGTGCCAGTTTCAGAGGTCATGGGTACCACACTGGCAGAGATGTCAACTCCAG
AGGCTACAGGTATGACACCTGCAGAGGTATCAATTGTGGTGCTTTCTGGAACCACAGCTG
CACAGGTAACAACTACAGAGTGGGTGGAGACCACAGCTAGAGAGCTACCTATCCCTGAGC
CTGAAGGTCCAGATGCCAGCTCAATCATGTCTACGGAAAGTATTACAGGTTCCCTGGEGCC
CCCTGCTGGATGG TACAGCCACCTTAAGGCTGGTGAAGAGACAAGTCCCCCTGGATTGTG
TTCTGTATCGATATCGTTCCTTTTCCGTCACCCTGGACATTGTCCAGGGTATTGAARGTG
CCGAGATCCTGCAGGCTETGCCGTCCGGTGAGGEGGATGCATTTGAGCTGACTGTGTCCT
GCCAAGGCGGGCTGCCCAAGGAAGCCTECATGGAGATCTCATCGCCAGGGTGCCAGCCCC
CTGCCCAGCEGCTGTGCCAGCCTGTGCTACCCAGCCCAGCCTGCCAGCTGGTTCTGCACC
AGATACTGAAGGGTGGCTCGGGEACATACTGCCTCARTGTGTCTCTGGCTGATACCAACA
GCCTGGCAGTGGTCAGCACCCAGCTTATCATGCCTGETCAAGAAGCAGGCCTTGGGCAGE
TTCCGCTGATCGTGGGCATCTTGCTGGTGTTGATGGCTGTGGTCCTTGCATCTCTGATAT
ATAGGCGCAGACTTATGAAGCAAGACTTCTCCGTACCCCAGTTGCCACATAGCAGCAGTC
ACTGGCTGCGTCTACCCCGCATCTTCTGCTCTTGTCCCATTGGTGAGAACAGCCCCCTCC
TCAGTGGGCAGCAGGTCTIGAGTACTCTCATATGATGCTGTGATTTTCCTGGAGTTGACAG
AAACACCTATATTTCCCCCAGTCTTCCCTGGGAGACTACTATTAACTGARATARRTACTC
AGAGCCTGA
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FIGURE 55A
><Thu Jul 20 10:27:08 2000 DNA119476 [minj
></usr/seqdb2/sst/DNA/Dnaseds .min/ss .DNA119476
»><subunit 1 of 1, 661 aa, 1 stop
><MW: 70255, pI: 5.52, NX(8/T): &

MDLVLKRCLLHLAVIGALLAVGATKVPRNODWLGVSROLRTKAWNRQLYPEWTEAQRLDC
WRGGQVSLKVSNDGPTLIGANASFS IALNFPGSQKVLPDGQVIWVNNTI INGSQVHGGQP
VYPQETDDACI FPDGGPCPSGSWSQKRSFVYVHKTWGQYWQVLGGPVSGLS IGTGRAMLG
THTMEVTVYHRRGSRSYVPLAHSSSAFT ITDQVPFSVSVSQLRALDGGNKHFLRNQPLTF
ALQLHDPSGYLAEADLSYTWDFGDSSGTLISRALVVTHTYLEPGPVTAQVVLQAAIPLTS
CGSSPVPGTTDGHRPTAEAPNTTAGQVPTTEVVGTTPGQAPTAEPSGTTSVQVPTTEVI S
TAPVQMPTAESTGMTPEKVPVSEVMGTTLAEMSTPEATGMTPAEVS IVVLSGTTAAQVTT
TEWVETTARELPIPEPEGPDASSIMSTES ITGSLGPLLDGTATLRLVKRQVPLDCVLYRY
GSFSVTILDIVQGIESAEILQAVPSGEGDAFELTVSCQGGLPKEACMEISSPGCQPPAQRL
CQPVLPSPACQLVLHQILKGGSGTYCLNVSLADTNSLAVVSTQLIMPGQEAGLGQVPLIV
GILLVLMAVVLASLIYRRRLMKQDFSVPQLPHSSSHWLRLPRIFCSCPIGENSPLLSGQQ
v

Signal Sequence.
Amino ac¢ids 1-20.

Transmembrane Domain.
Amino acids 594-614.

N-glycosylation site.
Amino acids B81-84, 106-109, 111-114, 321-324, 568-571.

Glycosaminoglycan attachment site.
Aminc acids 504-507.

cAMP- and cGMP-dependent protein kinase phosphorylation site.
Amino aicds 191-194.

Protein kinase C phosphorylation site.
Amino acids 67-69, 93-95, 144-146, 174-176, 427-429, 463-465,

Casein kinase II phosphorylation site.

Amino acids 208-211, 279-282, 388-391, 401-404, 419-422, 427-
430, 570-573.
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FIGURE S55B

N-myristoylation site.

Amino acids 16-21, 63-68, 79-84, 164-169, 173-178, 267-272, 308-
313, 325-330, 334-339, 338-343, 386-391, 399-404, 412-417, 492-
497, 560-565, 588-593.
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FIGURE 56A

DNA254890

CAGTCGGCACCGGCGAGECCGTGCTEGAACCCGEECCTCAGCCECAGCCGCAGCGGGGCC
GACATGACGACAGCTCCCCAGGAGCCCCCCGCCCGGCCCCTCCAGGCGGGCAGTGGAGET
GGCCCGGCGCCTGGECGCGCCATGCGCAGCACCACGCTCCTGECCCTGCTGGCGCTGGTC
TTGCTTTACTTGGTGTCTGGETGCCCTGGTGTTCCGGGCCCTGGAGCAGCCCCACGAGCAG
CAGGCCCAGAGGGAGCTGGGGEAGGTCCGAGAGAAGTTCCTGAGGGCCCATCCGTGTGTG
AGCGACCAGGAGCTGGGCCTCCTCATCARAGGAGGETGGCTGATGCCCTGGGAGGGGGTGCG
GACCCAGAAACCAACTCGACCAGCAACAGCAGCCACTCAGCCTGGEGACCTGGGCAGCGCC
TTCTTTTTCTCAGGGACCATCATCACCACCATCGGCTATGGCAATGTGGCCCTGCGCACA
GATGCCGGGCGCCTCTTCTGCATCTTCTATGCGCTGETGCGCGATTCCGCTGTTTGGGATC
CTACTGGCAGGGGTCGGGGACCGGCTGGGCTCCTCCCTGCGCCATGGCATCGGTCACATT
GAAGCCATCTTCTTGAAGTGGCACGTGCCACCGGAGCTAGTARGAGTGCTGTCGGCGATG
CTTTTCCTGCTGATCGGCTGCCTGCTCTTTGTCCTCACGCCCACGTTCGTGTTCTGCTAT
ATGGAGGACTGGAGCAAGCTGGAGGCCATCTACTTTGTCATAGTGACGCTTACCACCGTG
GGCTTTGGCGACTATGTGGCCGECGCGGACCCCAGGCAGGACTCCCCGGCCTATCAGCCG
CTGGTGTGGTTCTCGGATCCTGCTCGGCCTGGCTTACTTCGCCTCAGTGCTCACCACCATC
GGGAACTGGCTGCGAGTAGTGTCCCGCCGCACTCGGGCAGAGATGGGCGEGCCTCRCGGCT
CAGGCTGCCAGCTGGACTGGCACAGTGACAGCGCGCGTGACCCAGCGAGCCGGGCCCGCC
GCCCCGCCGCCGGAGARAGGAGCAGCCACTGCTGCCTCCACCGCCCTGTCCAGCGCAGCCG
CTGGGCAGGCCCCGATCCCCTTCGCCCCCCGAGAAGGCTCAGCTGCCTTCCCCGCCCACG
GCCTCGGCCCTGGATTATCCCAGCGAGAACCTGGCCTTCATCGACGAGTCCTCGGATACG
CAGAGCGAGCGCGGCTECCCECTGCCCCGCGLECCGAGAGGTCGCCGCCGCCCARATCCC
CCCAGGAAGCCCGTGCGGCCCCGCGGCCCCGGGCETCCCCGAGACAARGGCGTGCCGGTG
TAGGGGCAGGATCCCTGGCCEGGCCTCTCAAGGGCTTCGTTTCTEGCTCTCCCCGGCATGC
CTGGCTTGTTTGACCAAAGAGCCCTCTTTCCACGAGACTGAAGTCTGGGGAGGAGGCTAC
AGTTGCCTCTCCGCCTCCTCCCTGGCCCCGGCCCTTCCCTCACTTCCATCCATCTCTAGA
CCCCCCCAAGGCTTTCTGTGTCGCTGCCCCGGGCGGGTGTATCCCTCACAGCACCTCACG
ACTGTGCCTCAAAGCCTGCATCAATAAATGARAACGGTCTGCACCGCTGCGGGCGTGACG
CTCCCGGACGCGAGTGGGTGTGGAATTGCTTTCCTCGGGCCACCGTGGGGGCACCTCTGG
CCTCCCGTGACCCCCAGGCCGAGGGTCCCCGGGCACCCAGETCCGTCAAGTCTCGGCCCT
CTCAGGCCCGCGTCTCTCGCCTGCGAGGAGACTGTGTAGGGTCCEGEGCGTGGGGATCAGCCGG
GATGGGCTGCGCGTCTCCAGCCTCTGCACACACATTGGCGGGTGGGGTGCAGGGAGGGAG
AGGCAGGGGAGAGAGAATGGCATCTCGCGTGGAGGGCTGTCGTTTGAACTCTCCCAGCGC
GAGAGACCCTGCCCCGCCCCCTTCCTGGAGCGTTGACTCCCTTCTCGTCTCGAGGCCTGT
GGCGTCTGGGTCCGTTGGGGCAGAACCATGGAGGAAAAGCCTTCGAAAGTGTCGCTCRAG
TCTTCCGACCGCCAAGGCTCGGACGAGGAGAGCGTGCATAGCGACACTCGGGACCTGTGE
ACCACGACCACGCTGTCCCAGGCACAGCTGAACATGCCGCTGTCCGAGGTCTCGCGAGGGT
TTCGACGAGGAGGGCCGCAACATTAGCAAGACCCGCGGGTGGCACAGCCCGGGGCGGEGC
TCGTTGGACGAGGGGTACAAGGCCAGCCACAAGCCGGAGGAACTGGACGAGCACGCGCTG
GTGGAGCTGGAGTTGCACCGCGGCAGCTCCATGGAAATCAATCTGGGGGAGAAGGACACT
GCATCCCAGATCGAGGCCGARRAGTCTTCCTCAATGTCATCACTCAATATTGCGAAGCAC
ATGCCCCATCGAGCCTACTGGGCAGAGCAGCAGAGCAGGCTCGCCACTGCCCCTGATGGAA
CTCATGGAGAATGAAGCTCTCGAAATCCTCACCAAAGCCCTCCGCAGCTACCAGTTAGGG
ATCGGCAGGGACCACTTCCTGACTAARGGAGCTGCAGCGATACATCGAAGGGCTCAAGARG
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PIGURE 56B
CGCCGGAGCAAGAGGCTGTACGTGAATTARAAACGCCACCTTGGGCTCGAGCAGCGACCC
GAACCAGCCCCGTGCCAGCCCGGTCCCCAGACCCAAGCCTGACCCCATCCGAGTGGAATT
TGAGTCCTAAAGAAATAAAAGAGTCGATGCATGAAAAAAAAAAAAAANAAAPAARAAARPAR
AAARAPAAAAAAAR
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FI E 57

></usr/seddb2/sst/DNA/Dnaseqgs.min/ss ,DNA254890
s<subunit 1 of 1, 419 aa, 1 stop
><MW: 45189, pl: 9.15, NX(S/T): 2

MTTAPQEPPARPLQOAGSGAGPAPGRAMRSTTLLALLALVLLYLVSGALVFRALEQPHEQQ
AQRELGEVREKFLRAHPCVS DQELGLLIKEVADALGGGADPETNSTSNSSHSAWDLGSAF
FFSGTIITTIGYGNVALRTDAGRLFCIFYALVGIPLFGILLAGVGDRLGSSLRHGIGHIE
AIFLKWHVPPELVRVLSAMLFLLIGCLLFVLTPTFVFCYMEDWSKLEAIYFVIVTLTTVG
FGDYVAGADPRQDSPAYQPLVWFWILLGLAYFASVLTTIGNWLRVVSRRTRAEMGGLTAQ
AASWTGTVTARVTQRAGPAAPPPEKEQPLLPPPPCPAQPLGRPRSPSPPEKAQLPSPPTA
SALDYPSENLAFIDESSDTQSERGCPLFPRAPRGRRRPNPPRKPVRPRGPGRPRDKGVPY

Signal sequence.
Amino acids 1-46.

Transmembrane domain.
Amino acids 114-134, 145-165, 190-210, 224-244, 259-279.

N-glycosylation site.
Amiho acids 104-107, 108-111.

Glycosaminoglycan attachment site.
Amino acids 17-20.

Protein kinage C phospborylation site.
Aminoe acids 171-173, 287-289, 309-311, 313-315, 381-383.

Casein kinase IX phosphorylation site.

Amino acids 80-83, 112-115, 224-227, 290-293, 347-351, 361-364,
379-382.

N-myristoylation sgite.
Amino acids 124-129, 158-163, 285-300, 306-311.

Amidation aite.
Amino acids 392-395.

Prokaryotic membrane lipoprotein lipid attachment site.
Amino acids 196-206.
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FIGURE 58A

getseqg sst.DNA219240

GCCAACACTGGCCAAACAGAAGCCTCCGGTCGGCCTGCAGTGCCCAAGTCCCATGGCGAG
GGCAGCCCGAGTGGCCCTCGCGGCTGTAGGTCCCCATGCCGGGCACCGCACCAGGCGTCT
AGCAGATGGACACAGGAAGATCCAGAAGCTAGTGGCACATCTAGCAACAGAGCCAGATCA
GAACCCAGATGCTAAACTCCTGGTGCACTGCAGAGGAGAGGGATTCAGTCTTCTCCTGAT
GTCGATTGCGATTTCTGCTGCGAGCTCAAGACGEBECGAGCTGCCCGAGATCTCTTCGAGA
TACCCCAGGGGAGGAGGAGATGGCCAGGATTTAGTAGGACAACTCGGTTACTARTGACTT
GGCGGCTEECTGCGACCCCCCGGGARATCAGETGCAAGCATGETTTGCCTGTAGGTACCTG
AGITGACACCGAAGGTGCCTAARGATGCTGAGCGGCGTTTGGTTCCTCAGTGTGTTAACC
GTGGCCGGGATCTTACAGACAGAGAGTCGCAAAACTGCCAARGACATTTGCARGATCCGC
TGTCTGTGCGAARGAAARGGAAAACGTACTGAATATCARCTGTGAGAACAAAGGATTTACA
ACAGTTAGCCTGCTCCAGCCCCCCCAGTATCGAATCTATCAGCTTTTTCTCAATGGARAC
CTCTTGACAAGACTGTATCCAAACGAATTTGTCAATTACTCCARACGCGGTGACTCTTCAC
CTAGGTAACAACGGGTTACAGGAGATCCGAACGGEGGCATTCAGTGGCCTGAAAACTCTC
AARAAGACTGCATCTCAACAACAACAAGCTTGAGATATTGAGGGAGGACACCTTCCTAGGC
CTGGAGAGCCTGGAGTATCTCCAGGCCGACTACAARTTACATCAGTGCCATCGAGGCTGGG
GCATTCAGCAAACTTAACAAGCTCARAGTGCTCATCCTGAATGACAACCTTCTGCTTTCA
CTGCCCAGCAATGTGTTCCGCTTTGTCCTGCTGACCCACTTAGACCTCAGGGGGAATAGG
CTARAAGTAATGCCTTTTGCTGGCGTCCTTGAACATATTGGAGGGATCATGGAGATTCAG
CTGGAGGAAAATCCATGGAATTGCACTTGTGACTTACTTCCTCTCAAGGCCTGGCTAGAC
ACCATAACTGTTTTTGTGGGAGAGATTGTCTGTGAGRCTCCCTTTAGGTTGCATGGGAAR
GACGTGACCCAGCTGACCAGGCAAGACCTCTGTCCCAGARAAAGTGCCAGTGATTCCAGT
CAGAGGCGCAGCCATGCTGACACCCACGTCCAAAGGCTEGTCACCTACAATGAATCCTGCT
CTCARCCCAACCAGGGCTCCGAAAGCCAGCCGGCCGCCCARAATGAGAMATCGTCCAACT
CCCCGAGTGACTG TGTCAMAGGACAGGCAAAGTTTTGGACCCATCATGGTGTACCAGACC
AAGTCTCCTGTGCCTCTCACCTGTCCCAGCAGCTGTGTCTGCACCTCTCAGAGCTCAGAC
AATGGTCTGAATGTARACTGCCAAGAAAGGAAGTTCACTAATATCTCTGACCTGCAGCCC
AAACCGACCAGTCCARAGARACTC TACCTAACAGGGAACTATCTTCAAACTGTCTATARG
AATGACCTCTTAGAATACAGTTCTTTGGACTTACTGCACTTAGGAAACAACAGGATTGCA
GTCATTCAGGAAGGTGCCTTTACAAACCTGACCAGTTTACGCAGACTTTATCTGAATGGC
AATTACCTTGAAGTGCTGTACCCTTCTATGTTTGATGGACTGCAGAGCTTGCAATATCTC
TATTTAGAGTATAATGTCATTAACGGAARTTAAGCCTCTGACCTTTGATGCTTTGATTAAC
CTACAGCTACTGTTTCTGAACAACAACCTTCTTCGGTCCTTACCTGATAATATATTTGGG
GGGACGGCCCTAACCAGGCTGAATCTGAGAAARCARCCATTTTTCTCACCTGCCCGTGAAR
GGGETTCTGGATCAGCTCCCGGCTTTCATCCAGATAGATCTGCAGGAGAACCCCTGGGAC
TGTACCTGTGACATCATGGGGCTGAAAGACTGGACAGARCATGCCAATTCCCCTGTCATC
ATTAATGAGGTGACTTGCGAATCTCCTGCTAARGCATGCAGGGGAGATACTAARATTTCTG
GGGAGGGACGCTATCTGTCCAGACAGCCCARACTTGTCAGATGGAARCCGTCTTGTCAATG
AATCACAATACAGACACACCTCGGTCGCTTAGTGTGTCTCCTAGTTCCTATCCTGARCTA
CACACTGAAGTTCCACTGTCTGTCTTAATTCTGGGATTGCTTGTTGTTTTCATCTTATCT
GTCTGTTTTGGGGCTGGTTTATTCGTCTTTGTCTTGAAACGCCGARAAGGGAGTGCCGAGT
GTTCCCAGGAATACCAACAACTTAGACGTAAGCTCCTTTCAATTACAGTATGGGTCTTAC
AACACTGAGACTCACGATAAAACAGACGGCCATGTCTACAACTATATCCCCCCACCTGTG
GGTCAGATGTGCCAARACCCCATCTACATGCAGAAGGAAGGAGACCCAGTAGCCTATTAC
CGAAACCTGCAGGAGTTCAAGACCAGCCTAGAGAACATATGGAGACCCTGTCTTCACAAR
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FIGUR 8B
AAATAAAAAAGTCAGCCAAGCGTGGTGGTGTGTGCCTGTAGTTACTTAGGAGGCTGAGGC
AGGACGATCGCTTAAGCCCAGGAGTTTGAGGCTGTGCTGAGCTACAATTGCGCCACTGCA
CGCCAGCCTGGCTACAGAACGAGACCCTGCCTCTCTAAAAAAAAAARAAAAARA
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FIGURE 59A
></usr/seqdb2/sst/DNA/Dnaseqs .min/ss.DNA219240
»<subunit 1 of 1, 733 aa, 1 stop
><MW: 82695, pI: 8,37, NX(S/T): €

MLSGVWFLSVLTVAGILQTESRKTAKDICKIRCLCEEKENVLNINCENKGFTTVSLLQPP
QYRIYQLFLNGNLLTRLYPNEFVNYSNAVTLHLGNNGLQEIRTGAFSGLKTLKRLHLNNN
KLEILREDTFLGLESLEYLQADYNYISAYEAGAFSKLNKLKVLILNDNLLLSLPSNVFRF
VLLTHLDLRGNRLKVMPFAGVLEHIGGIMEIQLEENPWNCTCDLLPLKAWLDTITVFVGE
IVCETPFRLHGKDVTQLTRQDLCPRKSASDSSQRGSHADTHVORLSPTMNPALNPTRAPK
ASRPPKMRNRPTPRVTVSKDRQSFGPIMVYQTKSPVPLTCPSSCVCTSQSSDNGLNVNCQ
ERKFTNISDLQPKPTSPKKLYLTGNYLQTVYKNDLLEYSSLDLLHLGNNRIAVIQEGAFT
NLTSLRRLYLNGNYLEVLYPSMFDGLQSLQYLYLEYNVIKEIKPLTFDALINLQLLFLNN
NLLRSLPDNIFGGTALTRLNLRNNHFSHLPVKGVLDQLPAFIQIDLQENPWDCTCDIMGL
KDWTEHANSPVIINEVTCES PAKHAGEILKFLGREAICPDSPNLSDGTVLSMNHNTDTPR
SLSVSPSSYPELHTEVPLSVLILGLLVVFILSVCFGAGLFVFVLKRRKGVPSVPRNTNNL
DVSSFQLQYGSYNTETHDKTDGHVYNY I PPPVGQMCQNPIYMQKEGDPVAYYRNLQEFKT
SLENIWRPCLHKX

Signal sequence.
Amino acids 1-18.

Transmembrane domain.
Amino acids 161-181, 466-486, £16-636.

N-glycosylation site.
Amino acids 84-87, 219-222, 366-369, 421-424, 583-586.

cAMP- and cGMP-dependent protein kinase phosphorylation site.
Amino aclids 362-365.

Protein kinase C phosphorylation site.

Amino acids 21-23, 24-26, 111-113, 272-274, 312-314, 376-378,
424-426, 598-600.

Casein KkKinase II phosphorylation site.

Amino acids 24-27, 147-150, 184-187, 258-261, 267-270, 276-279,
399-402, 441-444, 485-488, 608-611, 720-723.

Tyrosine kinase phosphorylation site.
Amino acids 704-711.
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FIGURE S9B

N-myristoylation site.

Amino acids 15-20, 71-76, 104-109, 354-359, 417-422, 493-498,
587-592, 670-675.
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FIGURE 60A

getseqg sst.DNA37151

AAGGAGGCTGGGAGGAAAGAGGTAAGAAAGGTTAGAGAACCTACCTCACATCTCTCTGEG
CTCAGRAAGGACTCTGAAGATAACAATAATTTCAGCCCATCCACTCTCCTTCCCTCCCAAR
CACACATGTGCATGTACACACACACATACACACACATACACCTTCCTCTCCTTCACTGRAA
GACTCACAGTCACTCACTCTGTGAGCAGGTCATAGAAAAGGACACTAAAGCCTTAAGGAC
AGGCECTGGCCATTACCTCTGCAGCTCCTTTGGCTTGTTGAGTCARAARACATGGGAGGGE
CCAGGCACGGTGACTCACACCTGTAATCCCAGCATTTTGGGAGACCGAGGTGAGCAGATC
ACTTGAGGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGAGAAACCCCCATCTCTACTA
ARAATACAAAAATTAGCCAGGAGTGGTGGCAGGTGCCTGTAATCCCAGCTACTCAGGTGE
CTGAGCCAGGAGAATCGCTTGARTCCAGGAGGCGGAGEATGCAGTCAGCTCGAGTGCACCG
CTGCACTCCAGCCTGGGTGACAGAATGAGACTCTGTCTCAAACAARCAAACACGCGAGGA
GGGGTAGATACTGCTTCTCTGCAACCTCCTTAACTCTGCATCCTCTTCTTCCAGGGCTGC
CCCTGATGGGGCCTGGCAATGACTGAGCAGGCCCAGCCCCAGAGGACAAGGAAGAGAAGG
CATATTGAGGAGGGCAAGAAGTGACGCCCGGTGTAGAATGACTGCCCTGGGAGGGTGGTT
CCTTGGGCCCTGGCAGGEGTTGCTGACCCTTACCCTGCAAAACACAAAGAGCAGGACTCCA
GACTCTCCTTGTGAATGGTCCCCTGCCCTGCAGCTCCACCATGAGGCTTCTCGTGGCCCC
ACTCTTGCTAGCTTGGGTGGCTGGTGCCACTGCCACTGTGCCCGTGGTACCCTGGCATGT
TCCCTGCCCCCCTCAGTGTGCCTGCCAGATCCGGCCCTGGTATACGCCCCGCTCGTCCTA
CCGCGAGGCTACCACTGTGGACTGCAATGACCTATTCCTGACGGCAGTCCCCCCGGTACT
CCCCGCAGGCACACAGACCCTGCTCCTGCAGAGCAACAGCATIGTCCGTGTGGACCAGAG
" TGAGCTGGGCTACCTGGCCAATCTCACAGAGCTGGACCTCTCCCAGAACAGCTTTTICGGA
TGCCCGAGACTGTGATTTCCATGCCCTEGCCCCAGCTGCTGAGCCTGCCACCTAGAGGAGAA
CCAGCTGACCCGGCTGGAGGACCACAGCTTTGCAGGGCTGGCCAGCCTACAGGAACTCTA
TCTCAACCACAACCAGCTCTACCGCATCGCCCCCAGGGCCTTTTCTGGCCTCAGCAACTT
GCTGCGGCTGCACCTCAACTCCAACCTCCTGAGGGCCATTGACAGCCGCTGGTTTGAAAT
GCTGCCCARCTTGGAGATACTCATGATTGGCGGCAACAAGGTAGATGCCATCCTGGACAT
GAACTTCCGGCCCCTGGCCAACCTGCGTAGCCTGGTGCTAGCAGGCATGAACCTGCGGGA
GATCTCCGACTATGCCCTGGAGGGGCTGCAAAGCCTGGAGAGCCTCTCCTTCTATGACAA
CCAGCTGGCCCGGGTGCCCAGGCGGGCACTGGARCAGGTGCCCGGGCTCAAGTTCCTAGA
CCTCAACAAGAACCCGCTCCAGCGGGTAGGGCCGGGGGACTTIGCCAACATGCTGCACCT
TAAGGAGCTGGGACTGAACAACATGGAGGAGCTCGTCTCCATCGACAAGTTTGCCCTGGT
GAACCTCCCCGAGCTGACCAAGCTGGACATCACCAATAACCCACGGCTGTCCTTCATCCA
CCCCCECECETTCCACCACCTGCCCCAGATGGAGACCCTCATGCTCAACAACAACGCTCT
CAGTGCCTTGCACCAGCAGACCGTGGAGTCCCTGCCCAACCTGCAGGAGGTAGGTCTCCA
CGGCAACCCCATCCGCTGTGACTGTGTCATCCGCTGGGCCARTGCCACGGGCACCCGTGT
CCGCTTCATCGAGCCGCAATCCACCCTGTGTGCCEGAGCCTCCGGACCTCCAGCGCCTCCC
GGTCCGTGAGGTGCCCTTCCGGGAGATGACGGACCACTGTTTGCCCCTCATCTCCCCACG
ARGCTTCCCCCCAAGCCTCCAGGTAGCCAGTCGGAGAGAGCATGGTGCTGCATIGCCGGGC
ACTGGCCGAACCCGAACCCGAGATCTACTGGGTCACTCCAGCTGGGCTTCGACTGACACC
TGCCCATGCAGGCAGGAGGTACCGGGTGTACCCCGAGGGGACCCTGGAGCTGCGGAGGGT
GACAGCAGAAGAGGCAGGGCTATACACCTGTGTGGCCCAGAACCTGETGEGGGCTGACAC
TAARGACGGTTAGTGTGGTTGTGGGCCGTGCTCTCCTCCAGCCAGGCAGGGACGAAGGACA
GGGGCTGGAGCTCCGGGTGCAGGAGACCCACCCCTATCACATCCTGCTATCTTGGGTCAT
CCCACCCAACACAGTGTCCACCAACCTCACCTGGTCCAGTGCCTCCTCCCTCCGGGGCCA
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FIGURE 60B
GGGGGCCACAGCTCTGGCCCGCCTGCCTCGGGGAACCCACAGCTACAACATTACCCGCCT
CCTTCAGGCCACGGAGTACTGGGCCTGCCTGCAAGTGGCCTTTGCTGATGCCCACACCCA
GTTGGCTTGTGTATGGGCCAGGACCARAGAGGCCACTTCTTGCCACAGAGCCTTAGGGGA
TCGTCCTGEGCTCATTGCCATCCTGGCTCTCGC TG TCCTTCTCCTGGCAGCTGGGCTAGT
GGCCCACCTTGGCACAGGCCAACCCAGGAAGGGTGTGGGTGGGAGGCGGCCTCTCCCTCC
AGCCTGGGCTTTCTGGGECTGGAGTGCCCCTTCTGTCCGGGTIGTGTCTGCTCCCCTCGT
CCTGCCCTGGAATCCAGGGAGGAAGCTGCCCAGATCCTCAGAAGGGGAGACACTGTTGCC
ACCATTGTCTCAAAATTCTTGAAGCTCAGCCTGTTCTCAGCAGTAGAGAAATCACTAGGA
CTACTTTTTACCAAAAGAGAAGCAGTCTCGGCCAGATGCCCTGCCAGGAARGGAACATGG
ACCCACGTGCTTGAGGCCTGGCAGCTGGGCCAAGACAGATGCGGCTTTGTGGCCCTGGGG
GTGCTTCTGCAGCCTTGAAARAGTTGCCCTTACCTCCTAGGGTCACCTCTGCTGCCATTC
TGAGGAACATCTCCAAGGAACAGGAGGGACTTTGECTAGAGCCTCCTGCCTCCCCATCTT
CTCTCTGCCCAGAGGCTCCTGGGCCTGECTTGGCTGTCCCCTACCTETCTCCCCGGGCTG
CACCCCTTCCTCTTCTCTTTCTCTGTACAGTCTCAGTTGCTTGCTCTTGTGCCTCCTGGG
CAAGGGCTGAAGGAGGCCACTCCATCTCACCTCGEGGGGCTGCCCTCAATGTGGGAGTGA
CCCCAGCCAGATCTGRAGGACATTTGGGAGAGGGATGCCCAGGAACGCCTCATCTCAGCA
GCCTGGGCTCGGCATTCCGAAGCTGACTTTCTATAGGCAATTTTGTACCTITTGTGGAGAA
ATGTGTCACCTCCCCCAACCCGATTCACTCTTTTICTCCITGTTTTGTAARAARATAAARATA
AATAATAACAATAAAADARA
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EIGURE 61A

></usr/seqdb2/sst/DNA/Dnasegs.min/ss.DNA37151

><subunit 1 of 1, 713 aa, 1 stop

><MW: 78889, pI: 7.49, NX(5/T): 4
MRLLVAPLLLAWVAGATATVPVVPWHVPCPPQCACQIRPWYTPRSSYREATTVDCNDLFL
TAVPPALPAGTQTLLLQSNSIVRVDQSELGYLARLTELDLSQNSFSDARDCDFHALPQLL
SLHLEENQLTRLEDHSFAGLASLQELYLNHNQLYRIAPRAFSGLSNLLRLHLNSNLLRAI
DSRWFEMLPNLEILMIGGNKVDAILLDMNFRPLANLRSLVLAGMNLREISDYALEGLQSLE
SLSFYDNQLARVPRRALEQVPGLKFLDLNKNPLOQRVGPGDFANMLHLKELGLNNMEELVS
IDKFALVNLPELTKLDITNNPRLSFIHPRAFHHLPQMETLMLNNNALSALHQQTVESLPN
LQEVGLHGNPIRCDCVIRWANATGTRVRFIEPQSTLCAEPPDLQRLPVREVPFREMTDHC
LPLISPRSFPPSLQVASGESMVLHCRALAEPEPEIYWVTPAGLRLTPAHAGRRYRVYPEG
TLELRRVTAEEAGLYTCVAONLVGADTKTVSVVVGRALLQPGRDEGQGLELRVQETHPYH
ILLSWVTPPNTVSTNLTWSSASSLRGQGATALARLPRGTHSYNI TRLLQATEYWACLQVA
FADAHTQLACVWARTKEATSCHRALGDR PGLIAILALAVLLLAAGLARHLGTGQPRKGVG
GRRPLPPAWAFWGWSAPSVRVVSAPLVLPWNPGRKLPRSSEGETLLPPLSQNS

Signal sequence.
Amine acids 1-18.

Transmembrane domain.
Amino acids 628-648, 667-687.

Leucine rich repeat domain.

Amino acids 94-117, 118-141, 142-165, 166-189, 190-213, 214-237,
238-261, 262-285, 286-310, 311-335, 336-359, 360-407.

Immunoglocbulin domain.
Amino acids 438-499,.

N-glycosylation site.
Amino acids 94-97, 381-834, 555-558, 583-586.

cAMP- and cGMP-dependent protein kinase phosphorylation site.
Amino acids 485-488.

Protein kinase C phosporylation site.
Amino acids 42-44, 46-48, 425-427, 563-565, €7B-680.

Casein kinase II phosphorylation site.

Amino acids 46-49, 51-54, 96-959, 104-107, 130-133, 142-145, 243-
246, 313-316, 488-491, 700-703.
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Tyrosine kinase phosphorylation site.
Amino acids 532-539.

N-myristoylation site.
Amino acids 15-20, 493-498, S566-571.

Amidation site.

Amino acids 470-473, 660-663, 692-695.

US 9,085,630 B2
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FIGURE. 62
getseq sst.DNA210233

GGCACGAGCCGGCAAGCCCAGCTAGGGTGARRACTGGGGGCGCACCAGGATGTXXGACAG
AARAGCAGAAGATGAGACTCTGTTCATTCACTTTTCCTAGGCCCATCCTGTGGTCATCTT
TCCCCCTCCCATCATACCTCCTCCTTCCTGGAGCCTCTECCEGCTTGGCTGTAATGGTGG
CACTTACCTGGATATTTCAGTGGGAGGATGAAAGGCGAGACTCACCCTACGCGETGGGAC
AGATGGGCAGAGGAAAAAGGCAGAGATGGCCAGGAGAGGGGTGCAGGACAAACCAGAGAG
GTTGGGTCAGGEGARAAGGGTGGGGAGAAAGAGGEGGTGCAGGCCCTCGCAGBCCEGTTAGC
CAGCAGCTGCGGCCTCCCCGGGCCCTTGGCATCCAACTTCGCAGACAGGGTACCAGCCTE
CIGGTGTGTATCATAGGATTTGTTCACATAGTGTTATGCATGATCTTCGTAARGGTTAAGA
AGCCGTGGTGETGCACCATGACATCCAACCCGTATATATAARGATAAATATATATATATA
TGTATGTAART TATGGCACGAGAARTTATAGCACTGAGGGCCCTGCTGCCCTGCTGGACC
AARGCAMAACTAAGCCT T TTGGTTTGGGTATTATGTTTCGTTTTGTTATTITGTTTGTTITT
GTGGCTTGTCTTATGTCGTGATAGCACAAGTGCCAGTCGGATTGCTCTGTATTACAGAAT
AGTGTTTTTAATTCATCAATGTTCTAGTTAATGTCTACCTCAGCACCTCCTCTTAGCCTA
ATTTTAGGAGGTTGCCCAATTTTGTTTCTTCAATTTTACTGGTTACTTTTT TGTACAAAT
CAATCTCTTTCTCTCITTTCTCTCCTCCCCACCTCTCACCCTTGCCCTCTCCATCTCCOTC
TCCCGCCCTCCCCTCCTCCCTCTGECTCCCCETCTCATTTCTGTCCACTCCATTCTCTCT
CCCTCTCTCCTGCCTCCTGCTGCCCCCTCCCCAGCCCACTTCCCCGAGTTGTGCTTGCCG
CTCCTTATCTGTTCTAGTTCCGAAGEAGTTTCACTCGARGT TG TGCAGTCCTGGTTGCAG
CTTTCCGCATCTGCCTTCGTTTCGTGTAGAT TGACGCGTTTCT I TGTAATTTCAGTGTTT
CTGACAAGATTTAAAARAARRAAAAAGGAAAANARAANARAAN AARA
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FIGURE 63

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss,DNA210233

><gubunit 1 of 1, 145 aa, 0 stop

><MW: 15963, pI: 10.58, NX(S/T): 1
MSTSAPPLSLILGGCPILFLQFYWLLFCTNQSLSLFLSSPPLTLALSISLSRPPLLPLAP
RLISVHSILSPSLLPPAAPS PAHFPELCLPLLICSSSEAVSLEVVQSWLOLSASAFVSCR
LTRFFVISVFLTRFKKKKRKKKKKK

Signal sequenca.
Amino acids 1-45.

Transmembrane domain.
Amino acids 54-74, 108-~128.

N-glycosylation site.
Amino acids 30-33.

Protein kinase C phosphorylation aite.
Amino acids 118-120.

Casein kinase II phosphorylation site.
Amino acids 95-98,

Prokaryotic membrane lipoprotein lipid attachment site.
Amino acids 5-15, 109-119.
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FIGURE 64
getseq sst.DNA35918

CCCACGCGTCCGCACCTCGGCCCCGGGCTCCGAAGCGGCTCGGGGGCGCCCTTTCGGTCA
ACATCGTAGTCCACCCCCTCCCCATCCCCAGCCCCCGGGGATTCAGGCTCGCCAGCGCCC
AGCCAGGGAGCCEGCCGGEGARGCGCGCATEGGEGCCCCAGCCGCCTCEGCTCCTGCTCCTGC
TCCTGCTGTTCGCCTGCTGCTGEGCGCCCGECGGEGCCARCCTCTCCCAGGACGACAGCC
AGCCCTGGACATCTGATGAAACAGTEGTGGCTGETGGCACCGTGETGCTCAAGTGCCAAG
TGAAAGATCACGAGGACTCATCCCTGCAATGGTCTAACCCTGCTCAGCAGACTCTCTACT
TTGGGGAGCAAGAGAGCCCTTCGAGATAATCGAATTCAGCTGGTTACCTCTACGCCCCACG
AGCTCAGCATCAGCATCAGCAATGTGGCCCTGGCAGACGAGGGCGAGTACACCTGCTCAA
TCTTCACTATGCCTGTGCGAACTGCCAAGTCCCTCGTCACTGTGCTAGGAATTCCACAGA
AGCCCATCATCACTGGTTATARATCTTCATTACGGGARAAAGACACAGCCACCCTAAACT
GTCAGTCTTCTGCGAGCAAGCCTGCAGCCCGGCTCACCTGGAGARAGGGTGACCAAGAAC
TCCACGGAGAACCAACCCGCATACAGGAAGATCCCAATGGTAAAACCTTCACTGTCAGCA
GCTCGGTGACATTCCAGGTTACCCGGGAGEATGATGGGGCGAGCATCGTGTGCTCTGTGA
ACCATGAATCTCTAAAGGGAGCTGACAGATCCACCTCTCAACGCATTGAAGTTTTATACA
CACCAACTGCGATGATTAGGCCAGACCCTCCCCATCCTCGTGAGGGCCAGAAGCTGTTGC
TACACTGTGAGGGTCGCGGCAATCCAGTCCCCCAGCAGTACCTATGGGAGAAGGAGGGCA
GTGTGCCACCCCTGAAGATGACCCAGGAGAGTGCCCTGATCTTCCCTITCCTCAACAAGA
GTGACAGTGGCACCTACGGCTGCACAGCCACCAGCAACATGEGCAGCTACAAGGCCTACT
ACACCCTCAATGTTAATGACCCCAGTCCGGTGCCCTCCTCCTCCAGCACCTACCACGCCA
TCATCGETGGGATCGTGGCTTTCATTIGTCTTCCTGCTGCTCATCATGCTCATCTTCCTTG
GCCACTACTTGATCCGGCACAAAGCGAACCTACCTGACACATCAGGCAAAAGGCTCCGACG
ATGCTCCAGACGCGGACACGGCCATCATCAATGCAGAAGGCGGGCAGTCAGGAGGGGACG
ACAAGAAGGAATATTTCATCTAGAGGCGCCTGCCCACTTCCTGCGCCCCCCAGGGGCCCT
GTGGGGACTGCTCGEGCCGTCACCAACCCGGACTTGTACAGAGCAACCGCAGGGCCGCCC
CTCCCGCTTGCTCCCCAGCCCACCCACCCCCCTCTACAGAATGTCTGCTTTGGGTGCGGT
TTTGTACTCGGTTTGGAATGGGGAGEGAGCGAGGGCGEGEGEAGGGCGAGGEGTTGCCCTCAG
CCCTTTCCGTGGCTTCTCTGCAT TTGGGTTATTATTATT TTTGTAACAATCCCARATCAA
ATCTGTCTCCAGGCTGGAGAGGCAGGAGCCCTGGGGTGAGAAARGCAAAAAACAARCAAA
AAACA
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FIGURE 65

><Tue Nov 11 14:57:29 PST 1937 DNA35918 [min]
»</usr/seqgdb2/sst /DNA/Dnaseqs .min/ss.DNA35918

><subunit 1 of 1, 398 aa, 1 stop

><MW: 43300, pI: 6.00, NX(S/T): 2
MGAPAASLLLLLLLFACCWAPGGANLSQDDSQPWTSDETVVAGGTVVLKCQVKDHEDSSL
QWSNPAQOTLYFGEKRALRDNRIQLVTSTPHELSISISNVALADEGEYTCSIFTMPVRTA
KSLVIVLGIPQKPI ITGYKSSLREKDTATLNCQSSGSKPAARLTWRKGDQELHGEPTRIQ
EDPNGKTFTVSSSVTFQVTREDDGASIVCSVNHESLKGADRSTSQRIEVLYTPTAMIRPD
PPHPREGOKLLLHCEGRGNPVPQQYLWEKEGSVPPLKMTQESALIFPFLNKSDSGTYGCT
ATSNMGSYKAYYTLNVNDPSPVPSSSSTYHALIGGIVAFIVFLLLIMLIFLGHYLIRHKG
TYLTHEAKGSDDAPDADTAI INAEGGQSGGDDKKEYFI

Signal Segquence
Amino acids 1-20.

Transmembrane domain.
Amino acids 332-352.

Immunoglobulin domairn.
Amino acids 43-112, 145-211, 247-301.

N-glycosylation site.

Amino acids 25-28, 290-293, 119-121, 141-143, 164-166, 215-217,
224-226, 307-309.

Cagein kinase II phosphorylation site.
Amino acids 27-30, 35-38, 89-92, 141-144, 199-202, 388-391.

N-myristoylation site.

Amino acids 2-7, 23-28, 156-161, 218-223, 295-300, 298-303, 306~
311, 334-339, 360-365, 385-390, 38B6-391.

Prokaryotic membrane lipoprotein lipid attachment site.
Amino acids 7-17.
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FIGURE 66
getseq sst.DNA260038

CTTGGATCTGCCTGCCAGGCCATCCTECGGCGCTGCAGGAAGCAACATCGACTTAGGTAACT
GCCCAGAGGTGCACCAGACATGATGCAGCAGCCGCGAGTGGAGACAGATACCATCGGGGC
TGGCGAGCGGCCACAGCAGGCAGTGCCTGGTCAGCCTGGGTCACGAGGCATGGCTGRGTG
CGCIGGTGGGTGAGCCACATGCCCCCGAGCTGGATCCAGTGGTGGAGCACCTCGAACTGGE
CGGCAACCGCTCCAGCGCCTGCTGTGGGETCTGGAGGGGATACTCTACCTGCTGCTGGCA
CTGATGTTGTGCCATGCACTCTTCACCACTGCCTCCCACCTGCTGAGCTCCTTGTGGCCT
GTCGTGGCCGCEGTGTGECECCACCTGCTACCGEGCTCTCCTIGCTGCTGGTGCTCAGTGCT
CTGCCTGCCCTCCTCTTCACGGCCTCCTTCCTGCTGCTCTTCTCCACACTGCTGAGCCTT
GTGGGCCTCCTCACCTCCATGACTCACCCAGGCGACACTCAGGATTTGGATCAA TAGAAG
GGCAACCCCATCCCACTGCCTGTGTTTGTTGAGCCCTGGCCTAGEGCCTGAGACCCCACG
GGGAGAGGGAGGGCAATGGGATCAGGGCTCCCTGCCTTGGCAGGGCCCAGACCCCTAGTC
CCTAACAGGTAGGCTGGCCTG
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FIGURE 67

></usr/seqdb2/sst /DNA/Dnaseqs.min/ss.DNAZ60038

><subunit 1 of 1, 112 aa, 1 stop

><MW: 12573, pI: 6.85, NX(s/T): O
MPPSWIQWWSTSNWRQPLORLLWGLEGILYLLLALMLCHALFTTGSHLLSSLWEVVAAVW
RHLLPALLLLVLSALPALLFTASFLLLFSTLLSLVGLLTSMTHPGDTQDLDQ

Signal sequence.
Amino acids 1-40.

Transiembrane domain.
Amino acids S4-74, 70-90.

N-myristoylation site.
Amino acids 96-101.

Eukaryotic thiol (cysteine) proteases histidine active site.
Amino acids 37-47.
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FPIGURE €8
getseq sst,DNA334818

ACATGCGCCCTGACAGCCCARCAATGGCGGCGCCCGCGGAGTCGCTGAGGAGGCGGARGA
CTGGGTACTCGGATCCGEGAGCCTCGAGTCECCGCCLGCGCCEEEECETGGCCCCGCAGGCT
CTCCGGCCCATCTTCACACGGGCACCTTCTGGCTGACCCGGATCGTGCTCCTGAAGGCCC
TAGCCTTCGTGTACTTCGTGGCATTCCTGGTGGCTTTCCATCAGAACAAGCAGCTCATCG
GTGACAGGGGGCTGCTTCCCTGCAGAGTGTTCCTGARGGACTTCCAGCAGTACTTCCAGG
ACAGGACAAGCTGGGAAGTCTTCAGCTACATGCCCACCATCCTCTGGCTGATGGACTGET
CAGACATGAACTCCAACCTGGACTTGCTGGCTCTTCTCCGACTGGGCATCTCGTCTTTCG
TACTGATCACGGGTTGCGCCAACATGCTTCTCATGGCTGCCCTGTGGGGCCTCTACATGT
CCCTGGTTAATGTGGGCCATGTCTGGTACTCTTTCGCGATGGGAGTCCCAGCTTCTGGAGA
CGGGATTCCTGGEGATCTTCCTGTGCCCTCTGTGCACGCTGTCAAGGCTGCCCCAGCATA
CCCCCACATCCCGGATTGTCCTGTGGGGCTTCCGGTGGCTGATCTTCAGGATCATGCTTG
GAGCAGGCCTGATCAAGATCCGEGEGGACCGGTGCTGGCGAGACCTCACCTGCATGGACT
TCCACTATGAGACCCAGCCGATGCCCAATCCTGTGGCATACTACCTGCACCACTCACCCT
GGTGGTTCCATCGCTTCGAGACGCTCAGCAACCACTTCATCGAGCTCCTGGTGCCCTTCT
TCCTCTTCCTCGGCCGEGLCCGGCGTGCATCATCCACCGGGEGTGCTCGCAGATCCTGTTCCAGE
CCGTCCTCATCGTCAGCGGGAACCTCAGCTTCCTGAACTGGCTGACTATGGTGCCCAGCC
TGGCCTGCTTTGATGACGCCACCCTGGGATTCTTGTTCCCCTCTGGGCCAGGCAGCCTGA
AGGACCGAGTTCTGCAGATGCAGAGGGACATCCGAGGGGCCCGGCCCGAGCCCAGATTCG
GCTCCGTEETECCECGTGCAGCCAACGTCTCGCTGGECEGTCCTGCTEGCCTGGCTCAGCG
TGCCCGTGGTCCTCAACTTGCTGAGCTCCAGGCAGGTCATGAACACCCACTTCAACTCTC
TTCACATCGTCAACACTTACGGGGCCTTCGGAAGCATCACCAAGGAGCGGGCGGAGGTGA
TCCTGCAGGGCACAGCCAGCTCCAACGCCAGCGCCCCCGATGCCATGTGGGAGGACTACG
AGTTCAAGTGCAAGCCAGGTGACCCCAGCAGACGGCCCTGCCTCATCTCCCCGTACCACT
ACCGCCTGGACTGGCTGATGTGGTTCGCGGCCTTCCAGACCTACGAGCACAACGACTGGA
TCATCCACCTGGCTGGCAAGCTCCTGGCCAGCGACGCCGAGGCCTTGTCCCTGCTGGCAC
ACAACCCCTTCGCGGGCAGGCCCCCGCCCAGGTGGGTCCGAGGAGAGCACTACAGGTACR
AGTTCAGCCGTCCTGGGGGCAGGCACGCCGCCGAGGEGCAAGTGGTCGGCTGCGGAAGAGGA
TCGGAGCCTACTTCCCTCCGCTCAGCCTGGAGGAGCTGAGGCCCTACTTCAGGGACCGTG
GGTGGCCTCTGCCCGGGCCCCTCTAGACGTGCACCAGAAATAAAGGCGAAGACCCAGCCC
CTCGGCGGCTCAGCAACGTTTGCCCTTCCCTGCGCCCAGCCCAAGCTGGGCATCGCCARG
AGAGACGTGCAGAGGAGAGCGGTGGGACCCAGCCCCCAGCACGGGGGTCCAGGGTGGGGET
CTGTTGTCACATACTGTGGCGGCTCCCAGGCCCTGCCCACCTGGGGCCCCACATCCAGGC
CAACCCTTGTCCCAGGCGCCAGGGGCTCTGATCTCCCATCCATCCCACCCTCCTCCCAGA
GGCCCAGCCTGGGGCTGTGCCGCCCACAGGAGTTGAGACAATGGCARTCCTGACACCTTC
CTCCACTACAGCCCTGACCATAGACCCAGCCAGGTAGCTCTTGGGGTCTCTAGCGTCCCA
GGGCCTGGTTTCTGTTCCCTCTTCAATGGTGTGTTCCCAGCCAGGTCCTGACCCTCAGAG
CCAAGTCCCTGTCACGTCTGGCGCAGCCARACCCTCGCCCCACAGGGACCTGGACACGCC
CGGCCAGGATGTGGGGTTGGATGGGCCATTTTCTGTCCTATCCCTCATCTCCACCCCCGC
CACAGCCTACACGCATCCCACACATGCAGGCACACACAGCCTGTGCACACATGTGTTCTT
GGCCCGGTTTCATCCCCCCATGACTGGTGTCTGCTGAGGTGCAGATGGACACAGCGCACAC
CCAGACCCTCCACCAGGCTGTGACCTCGCTGCCTCTGAGGCCTTGACAAGGCCCCTCAAT
CGGAGGACAGCCGGCCGTGCACACTTTCATCATCGTCGGACAAACAGCGTCTACTGCACA
TTTTTCTTATTCCTATTCTTGAGCCATAGCTATGECATATTCTTCTACTATTCCTATTAT
ACCACTTACCAGCTITACTCG
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FIGURE 692

></usr/seqdb2/sst /DNA/Dnaseqgs.min/ss.DNA334818
><subunit 1 of 1, 567 aa, 1 stop
><MW: 64874, pl: 9.45, NX(S/T): 3

MRPDSPTMAAPARESLRRRKIGYSDPEPESPPAPGRGPAGS PAHLHTGTFWLTRIVLLKAL
AFVYFVAFLVAFHQONKQLIGDRGLLPCRVFLKDFQQYFQDRTSWEVFSYMPTILWLMDWS
DMNSNLDLLALLGLGISSFVLITGCANMLLMAALWGLYMSLVNVGHVWYSFGWESQLLET
GFLGIFLCPLWTLSRLPQHTPTSRIVLWGFRWLIFRIMLGAGLIKIRGDRCWRDLTCMDF
HYETQPMPNPVAYYLHHSPWWFHRFETLSNHFIELLVPFFLFLGRRACITHGVLQILFOA
VLIVSGNLSFLNWLTMVPSLACFDDATLGFLFPSGPCGSLKDRVLOMORDIRGARPEFRFG
SVVRRAANVSLGVLLAWLSVPVVLNLLS SRQUMNTHFNSLHIVNTYGAFGS ITKERAEVI
LOGTASSNASAPDAMWEDYEFKCKPGDPSRRPCLISPYHYRLDWLMWFAAFQTYEHNDWT
IHLAGKLLASDAEALSLLAENPFAGRPPPRWVRGEHYRYKFSRPGGRHAAEGKWWVRKRI
GAYFPPLSLEELRPYFRDRGWPLPGPL

Transmembrane domain.

Amino acids 51-71, 124-144, 175-195, 205-225, 272-292, 295-315,
320-340, 365-385.

Protein of unknown function (DUF1222) domain.
Amino acids 362-549.

N-glycosylation site.
Amino acids 307-310, 368-371, 428-431.

Glycosaminoglycan attachment site.
Amino acids 334-337.

cAMP- and cGMP-dependent protein kinase phosphorylation site.
amino acids 17-20.

Protein kinase C phosphorylation site.
Amino acids 14-16, 202-204, 338~340, 388-390, 449-451.

Casein kinase II phosphorylation site.

Amino acids 23-26, 102-105, 124-127, 236-239, 338-341, 430-433,
490-493, 548-551.

Tyrosine kianse phosphorylation site.
Aminc acids 101-109.
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FIGURE 69B
N-myristoylation site.

Amino acids 83-88, 133-138, 156-161, 372-377, 407-412, 423-428,
525-530.

Amidation site.
Amino acids 283-286.

Prokaryotic membrane lipoprotein lipid attachment site.
Amino acids 135-145.

Cell attachment sequence.
Amino acids 227-229.
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FIGURE 70
getseq sst.DNAR257501

GGCACGAGGAGARAGACTTTGGTGGGGTAGTCTCCGGGCAGCTCAGCGGCCCGCTGTGCCC
GTTTCTGGCCTCGCTCGCAGCTTGCACGTCCGAGACTCGTAGGCCGCACCGTAGGGCGAGT
GTECEGGETCGCCGCCGCGGLCCGCCTCGGGGTCTGGGCCCAGCCGCAGTCCTCTTCTACCGC
GGCCEGTTGGGAGTCGCCGCGAGATECAGCCTCCGGGCCCGCCCCCGGCCTATGCCCCCA
CTAACGGGGACTTCACCTTTGTCTCCTCAGCAGACGCGGAAGATCTCAGTGGTTCAATAG
CATCCCCAGATGTCAAATTARATCTTGGTGGAGATTTTATCAAAGAATCTACAGCTACTA
CATTTCTGAGACAARGAGGTTATGCGCTGGCTTCTGGARGTTGAARAGATGATGATCCTGAAG
ATARCAAGCCACTCTTGGAAGAATTGGACATTGATCTARAGGATATTTACTACARAATCC
GATGTGTTTTGATGCCAATGCCATCACTTGGTTTTAATAGACAAGTGGTGAGAGACAATC
CTGACTTTTGGGGTCCTCTGGCTGTTGTTCTTTTCTTTTICCATGATATCATTATATGGAC
AGTTTRGGGTGGTCTCATGGATTATAACCATTTGGATATTTGGTTCACTAACAATTTTCT
TACTGGCCAGAGTTCTTGGTGGAGAAGTTGCATATGGCCAAGTCCTTGGAGTTATAGGAT
ATTCATTACTTCCTCTCATTGTAATAGCCCCTGTACTTTTGGTGGTTGGATCATTTGAAG
TGETGTCTACACTTATAAAACTGTTTGGTGTGTTTTGGGCTGCCTACAGTGCTGCTTCAT
TGTTAGTGGGTGAAGAATTCAAGACCAAAAAGCCTCTTCTGATTTATCCAATCTTTTTAT
TATACATTTATITTTTGTCGTTATATACTGGTGTG TGATCCARGTTATACATGAATAGAA
AAAGATGGTGTTAAATTTGTGTGTAGGCTGGGAATTCITGCTGAAGGANTTGGAGAAARC
CTGTTGCTGCARAATTTTACATGTTCCAGATGGARAGGGAAGTCTAAGCGCTTTTTAAAR
CAATTTITITTTGTATTTAATTAAGCAATTGCAGTTATCTGGGATTTTTGGGTCAGARATT
TTAAATTCTGTTTGATTCTCCATATTCCAGTGAATAAAATACAAAAGCATIGTGTTITTTA
AGATTGTGTCGATATTCACCTAAAAACTTGTGCCAARAGCACCTGGATTGGTAATTATAT
TTCACTTAARGGGTAAATTTGACAATATCTTGATAATCAAAAGTGCAATTTTTTTCTTCA
AAATGTTITCTCCAGCATCACAGATCCTGCAGATATATATTTATATTTATACATATATAT
TTATGARATAATTCTTACTCACAAAATATATTTCTGATARACATTAAGATATTAAATCTG
ATGCACAAACTTTAATTTGGCCATTAATCTTTTTTATTTAAAAATTTARATTTGTTTTTA
ARATTGTATATAGTTTTTAAAATCTCACACATGCTTCGATACTTCCTTGTTAAGAATTCT
TAATARCTACTAAAACTGATTTTTAATAGTTGCTGATATATATTTGGTTTGTTTGGGTAT
ACTTTTCAAAACCATTTTTGAATGTCCAAACATCTGATTTAAARGTTTCTGTTTATCTTTC
TGACCAAAGGAGCAAGAGGTATAATGGATATGGCATTCATTARAATCTTTACTATGTACA
AAAACAGTAATATTTACAGCATCAGTAAATATTTTTAAGTGGTACTTCTAAATCATAAAA
GTTGGGGARAAGAGACCTTTAAAATCTTCGTGGTGTTGARACAATGTTATATGAAGTAGARAR
AATAARATACTTCCCAGTTGTGAARAARAAAAAMAARAAARR
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FIGURE 71

></usr/seqdb2/sst/DNA/Dnaseqgs .min/ss .DNA257501

><subunit 1 of 1, 244 aa, 1 stop

><MW: 27083, pI: 4.49, NX{(5/T): ©
MQPPGPPPAYAPTNGDFTFVSSADAEDLSGSIASPDVKLNLGGDFIKESTATTFLRQRGY
GWLLEVEDDDPEDNKPLLEELDIDLKDIYYKIRCVLMPMPSLGFNRQVVRDNPDFWGPLA
VVLFFSMISLYGQFRVVSWIITIWIFGSLTIFLLARVLGGEVAYGOVLGVIGYSLLPLIV
IAPVLLVVGSFEVVSTLIKLFGVFWAAYSAASLLVGERFKTKKPLLIYPIFLLYIYFLSL

Transmembrane domain.
Amino acids 115-135, 136-156, 170-190, 186-206, 224-243.

Yipl domain.
Amino acids 81-226.

Protein kinase C phosphorylation site.
Amino acids 221-223.

Casein kinase II phosphorylation site.
Aminoc acids 13-16, 21-24.

N-myristoylation site.
Amino acids 159-164, 165-170, 202-207.
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COMPOSITIONS AND METHODS FOR THE
TREATMENT OF TUMOR OF
HEMATOPOIETIC ORIGIN

RELATED APPLICATIONS

The present application is a continuation of, and claims
priority under 35 USC §120 to U.S. application Ser. No.
12/756,149, filed Apr. 7, 2010, now abandoned which is a
continuation of, and claims priority under 35 USC §120 to
U.S. application Ser. No. 12/079,893, filed Mar. 27, 2008,
which is a continuation of, and claims priority under 35
U.S.C. §120 to U.S. application Ser. No. 10/989,826, filed
Nov. 16, 2004, now abandoned which is a continuation-in-
part of, and claims priority under 35 USC §120 to both, PCT
Application PCT/US03/36298, filed Nov. 13, 2003 and also
to U.S. application Ser. No. 10/712,892, filed Nov. 12, 2003,
now abandoned both of which claim priority under 35 USC
§119 to U.S. Provisional Application 60/405,645, filed Aug.
21, 2002 and also to 60/426,847, filed Nov. 15, 2002, and
wherein PCT Application PCT US03/36298, filed Nov. 13,
2003 and U.S. application Ser. No. 10/712,892, filed Nov. 13,
2003 are also both continuations-in-part of, and claim priority
under 35 USC §120 to both, PCT Application PCT/US03/
25892, filed Aug. 19, 2003 and also to U.S. application Ser.
No. 10/643,795, filed Aug. 19, 2003, both of which claim
priority under 35 USC §119 to U.S. Provisional Application
60/404,809, filed Aug. 19, 2002, and also to 60/405,645, filed
Aug. 21, 2002, and wherein PCT Application PCT/US03/
25892, filed Aug. 19, 2003 and U.S. application Ser. No.
10/643,795, filed Aug. 19, 2003, both of which are also con-
tinuations-in-part of, and claim priority under 35 USC §120
to both PCT Application PCT/US03/11148, filed Apr. 10,
2003 and also to U.S. application Ser. No. 10/411,010, filed
Apr. 10, 2003, both of which claim priority under 35 USC
§1191to U.S. Provisional Applications, 60/378,885, filed May
8, 2002, and also to 60/404,809, filed Aug. 19, 2002, and
wherein PCT Application PCT/US03/11148, filed Apr. 10,
2003 and U.S. application Ser. No. 10/411,010, filed Apr. 10,
2003, both of which are also continuations-in-part of, and
claim priority under 35 USC §120 to both, PCT Application
PCT/US02/28859, filed Sep. 11, 2002 and also to U.S. appli-
cation Ser. No. 10/241,220, filed Sep. 11, 2002, both of which
claim priority under 35 USC §119 to U.S. Provisional Appli-
cation 60/339,227, filed Oct. 19, 2001, and wherein PCT
Application PCT/US02/28859, filed Sep. 11, 2002 and U.S.
application Ser. No. 10/241,220, filed Sep. 11, 2002, both of
which are also continuations-in-part of, and claim priority
under 35 USC §120 to both, PCT/US02/12206, filed Apr. 17,
2002 and also to U.S. application Ser. No. 10/125,166, filed
Apr. 17, 2002, and wherein the present application also
claims priority under 35 USC §119 to U.S. Provisional Appli-
cation 60/520,842, filed Nov. 17, 2003, and also to U.S.
Provisional Application 60/532,426, filed Dec. 24, 2003, and
also to U.S. Provisional Application 60/576,517, filed Jun. 1,
2004, and also to U.S. Provisional Application 60/616,098,
filed Oct. 5, 2004.

FIELD OF THE INVENTION

The present invention is directed to compositions of matter
useful for the treatment of hematopoietic tumor in mammals
and to methods of using those compositions of matter for the
same.

BACKGROUND OF THE INVENTION

Malignant tumors (cancers) are the second leading cause of
death in the United States, after heart disease (Boring et al.,
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CA Cancel J. Clin. 43:7 (1993)). Cancer is characterized by
the increase in the number of abnormal, or neoplastic, cells
derived from a normal tissue which proliferate to form a
tumor mass, the invasion of adjacent tissues by these neoplas-
tic tumor cells, and the generation of malignant cells which
eventually spread via the blood or lymphatic system to
regional lymph nodes and to distant sites via a process called
metastasis. In a cancerous state, a cell proliferates under
conditions in which normal cells would not grow. Cancer
manifests itself in a wide variety of forms, characterized by
different degrees of invasiveness and aggressiveness.

Cancers which involve cells generated during hematopoie-
sis, a process by which cellular elements of blood, such as
lymphocytes, leukocytes, platelets, erythrocytes and natural
killer cells are generated are referred to as hematopoietic
cancers. Lymphocytes which can be found in blood and lym-
phatic tissue and are critical for immune response are catego-
rized into two main classes of lymphocytes: B lymphocytes
(B cells) and T lymphocytes (T cells), which mediate humoral
and cell mediated immunity, respectively.

B cells mature within the bone marrow and leave the mar-
row expressing an antigen-binding antibody on their cell sur-
face. When a naive B cell first encounters the antigen for
which its membrane-bound antibody is specific, the cell
begins to divide rapidly and its progeny differentiate into
memory B cells and effector cells called “plasma cells”.
Memory B cells have a longer life span and continue to
express membrane-bound antibody with the same specificity
as the original parent cell. Plasma cells do not produce mem-
brane-bound antibody but instead produce the antibody in a
form that can be secreted. Secreted antibodies are the major
effector molecule of humoral immunity.

T cells mature within the thymus which provides an envi-
ronment for the proliferation and differentiation of immature
T cells. During T cell maturation, the T cells undergo the gene
rearrangements that produce the T-cell receptor and the posi-
tive and negative selection which helps determine the cell-
surface phenotype of the mature T cell. Characteristic cell
surface markers of mature T cells are the CD3:T-cell receptor
complex and one of the coreceptors, CD4 or CDS.

In attempts to discover effective cellular targets for cancer
therapy, researchers have sought to identify transmembrane
or otherwise membrane-associated polypeptides that are spe-
cifically expressed on the surface of one or more particular
type(s) of cancer cell as compared to on one or more normal
non-cancerous cell(s). Often, such membrane-associated
polypeptides are more abundantly expressed on the surface of
the cancer cells as compared to on the surface of the non-
cancerous cells. The identification of such tumor-associated
cell surface antigen polypeptides has given rise to the ability
to specifically target cancer cells for destruction via antibody-
based therapies. In this regard, it is noted that antibody-based
therapy has proved very effective in the treatment of certain
cancers. For example, HERCEPTIN® and RITUXAN®
(both from Genentech Inc., South San Francisco, Calif.) are
antibodies that have been used successfully to treat breast
cancer and non-Hodgkin’s lymphoma, respectively. More
specifically, HERCEPTIN® is a recombinant DNA-derived
humanized monoclonal antibody that selectively binds to the
extracellular domain of the human epidermal growth factor
receptor 2 (HER2) proto-oncogene. HER2 protein overex-
pression is observed in 25-30% of primary breast cancers.
RITUXAN® is a genetically engineered chimeric murine/
human monoclonal antibody directed against the CD20 anti-
gen found on the surface of normal and malignant B lympho-
cytes. Both these antibodies are recombinantly produced in
CHO cells.
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In other attempts to discover effective cellular targets for
cancer therapy, researchers have sought to identity (1) non-
membrane-associated polypeptides that are specifically pro-
duced by one or more particular type(s) of cancer cell(s) as
compared to by one or more particular type(s) of non-cancer-
ous normal cell(s), (2) polypeptides that are produced by
cancer cells at an expression level that is significantly higher
than that of one or more normal non-cancerous cell(s), or (3)
polypeptides whose expression is specifically limited to only
a single (or very limited number of different) tissue type(s) in
both the cancerous and non-cancerous state (e.g., normal
prostate and prostate tumor tissue). Such polypeptides may
remain intracellularly located or may be secreted by the can-
cer cell. Moreover, such polypeptides may be expressed not
by the cancer cell itself, but rather by cells which produce
and/or secrete polypeptides having a potentiating or growth-
enhancing effect on cancer cells. Such secreted polypeptides
are often proteins that provide cancer cells with a growth
advantage over normal cells and include such things as, for
example, angiogenic factors, cellular adhesion factors,
growth factors, and the like. Identification of antagonists of
such non-membrane associated polypeptides would be
expected to serve as effective therapeutic agents for the treat-
ment of such cancers. Furthermore, identification of the
expression pattern of such polypeptides would be useful for
the diagnosis of particular cancers in mammals.

Despite the above identified advances in mammalian can-
cer therapy, there is a great need for additional therapeutic
agents capable of detecting the presence of tumor in a mam-
mal and for effectively inhibiting neoplastic cell growth,
respectively. Accordingly, it is an objective of the present
invention to identify polypeptides, cell membrane-associ-
ated, secreted or intracellular polypeptides whose expression
is specifically limited to only a single (or very limited number
of different) tissue type(s), hematopoietic tissues, in both a
cancerous and non-cancerous state, and to use those polypep-
tides, and their encoding nucleic acids, to produce composi-
tions of matter useful in the therapeutic treatment detection of
hematopoietic cancer in mammals.

SUMMARY OF THE INVENTION
A. Embodiments

Inthe present specification, Applicants describe for the first
time the identification of various cellular polypeptides (and
their encoding nucleic acids or fragments thereof) which are
specifically expressed by both tumor and normal cells of a
specific cell type, for example cells generated during hemato-
poiesis, i.e. lymphocytes, leukocytes, erythrocytes and plate-
lets. All of the above polypeptides are herein referred to as
Tumor Antigens of Hematopoietic Origin polypeptides
(“TAHO” polypeptides) and are expected to serve as effective
targets for cancer therapy in mammals.

Accordingly, in one embodiment of the present invention,
the invention provides an isolated nucleic acid molecule hav-
ing a nucleotide sequence that encodes a tumor antigen of
hematopoietic origin polypeptide (a “TAHO” polypeptide) or
fragment thereof.

In certain aspects, the isolated nucleic acid molecule com-
prises a nucleotide sequence having at least about 80%
nucleic acid sequence identity, alternatively at least about
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100%
nucleic acid sequence identity, to (a) a DNA molecule encod-
ing a full-length TAHO polypeptide having an amino acid
sequence as disclosed herein, a TAHO polypeptide amino
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acid sequence lacking the signal peptide as disclosed herein,
an extracellular domain of a transmembrane TAHO polypep-
tide, with or without the signal peptide, as disclosed herein or
any other specifically defined fragment of a full-length TAHO
polypeptide amino acid sequence as disclosed herein, or (b)
the complement of the DNA molecule of (a).

In other aspects, the isolated nucleic acid molecule com-
prises a nucleotide sequence having at least about 80%
nucleic acid sequence identity, alternatively at least about
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100%
nucleic acid sequence identity, to (a) a DNA molecule com-
prising the coding sequence of a full-length TAHO polypep-
tide ¢cDNA as disclosed herein, the coding sequence of a
TAHO polypeptide lacking the signal peptide as disclosed
herein, the coding sequence of an extracellular domain of a
transmembrane TAHO polypeptide, with or without the sig-
nal peptide, as disclosed herein or the coding sequence of any
other specifically defined fragment of the full-length TAHO
polypeptide amino acid sequence as disclosed herein, or (b)
the complement of the DNA molecule of (a).

In further aspects, the invention concerns an isolated
nucleic acid molecule comprising a nucleotide sequence hav-
ing at least about 80% nucleic acid sequence identity, alter-
natively at least about 81%, 82%, 83%, 84%, 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99% or 100% nucleic acid sequence identity, to
(a) a DNA molecule that encodes the same mature polypep-
tide encoded by the full-length coding region of any of the
human protein cDNAs deposited with the ATCC as disclosed
herein, or (b) the complement of the DNA molecule of (a).

Another aspect of the invention provides an isolated
nucleic acid molecule comprising a nucleotide sequence
encoding a TAHO polypeptide which is either transmem-
brane domain-deleted or transmembrane domain-inactivated,
or is complementary to such encoding nucleotide sequence,
wherein the transmembrane domain(s) of such polypeptide(s)
are disclosed herein. Therefore, soluble extracellular
domains of the herein described TAHO polypeptides are con-
templated.

Inother aspects, the present invention is directed to isolated
nucleic acid molecules which hybridize to (a) a nucleotide
sequence encoding a TAHO polypeptide having a full-length
amino acid sequence as disclosed herein, a TAHO polypep-
tide amino acid sequence lacking the signal peptide as dis-
closed herein, an extracellular domain of a transmembrane
TAHO polypeptide, with or without the signal peptide, as
disclosed herein or any other specifically defined fragment of
a full-length TAHO polypeptide amino acid sequence as dis-
closed herein, or (b) the complement of the nucleotide
sequence of (a). In this regard, an embodiment of the present
invention is directed to fragments of a full-length TAHO
polypeptide coding sequence, or the complement thereof, as
disclosed herein, that may find use as, for example, hybrid-
ization probes useful as, for example, detection probes, anti-
sense oligonucleotide probes, or for encoding fragments of a
full-length TAHO polypeptide that may optionally encode a
polypeptide comprising a binding site for an anti-TAHO
polypeptide antibody, a TAHO binding oligopeptide or other
small organic molecule that binds to a TAHO polypeptide.
Such nucleic acid fragments are usually at least about 5 nucle-
otides in length, alternatively at least about 6, 7, 8, 9, 10, 11,
12,13,14,15,16,17,18,19, 20,21, 22,23, 24,25, 26,27, 28,
29, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100,
105, 110, 115, 120, 125, 130, 135, 140, 145, 150, 155, 160,
165, 170, 175, 180, 185, 190, 195, 200, 210, 220, 230, 240,
250, 260, 270, 280, 290, 300, 310, 320, 330, 340, 350, 360,
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370, 380, 390, 400, 410, 420, 430, 440, 450, 460, 470, 480,
490, 500, 510, 520, 530, 540, 550, 560, 570, 580, 590, 600,
610, 620, 630, 640, 650, 660, 670, 680, 690, 700, 710, 720,
730, 740, 750, 760, 770, 780, 790, 800, 810, 820, 830, 840,
850, 860, 870, 880, 890, 900, 910, 920, 930, 940, 950, 960,
970, 980, 990, or 1000 nucleotides in length, wherein in this
context the term “about” means the referenced nucleotide
sequence length plus or minus 10% of that referenced length.
It is noted that novel fragments of a TAHO polypeptide-
encoding nucleotide sequence may be determined in a routine
manner by aligning the TAHO polypeptide-encoding nucle-
otide sequence with other known nucleotide sequences using
any of anumber of well known sequence alignment programs
and determining which TAHO polypeptide-encoding nucle-
otide sequence fragment(s) are novel. All of such novel frag-
ments of TAHO polypeptide-encoding nucleotide sequences
are contemplated herein. Also contemplated are the TAHO
polypeptide fragments encoded by these nucleotide molecule
fragments, preferably those TAHO polypeptide fragments
that comprise a binding site for an anti-TAHO antibody, a
TAHO binding oligopeptide or other small organic molecule
that binds to a TAHO polypeptide.

In another embodiment, the invention provides isolated
TAHO polypeptides encoded by any of the isolated nucleic
acid sequences hereinabove identified.

In a certain aspect, the invention concerns an isolated
TAHO polypeptide, comprising an amino acid sequence hav-
ing at least about 80% amino acid sequence identity, alterna-
tively at least about 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99% or 100% amino acid sequence identity, to a TAHO
polypeptide having a full-length amino acid sequence as dis-
closed herein, a TAHO polypeptide amino acid sequence
lacking the signal peptide as disclosed herein, an extracellular
domain of a transmembrane TAHO polypeptide protein, with
or without the signal peptide, as disclosed herein, an amino
acid sequence encoded by any of the nucleic acid sequences
disclosed herein or any other specifically defined fragment of
a full-length TAHO polypeptide amino acid sequence as dis-
closed herein.

In a further aspect, the invention concerns an isolated
TAHO polypeptide comprising an amino acid sequence hav-
ing at least about 80% amino acid sequence identity, alterna-
tively at least about 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, or 99% amino acid sequence identity, to an amino acid
sequence encoded by any of the human protein cDNAs
deposited with the ATCC as disclosed herein.

In a specific aspect, the invention provides an isolated
TAHO polypeptide without the N-terminal signal sequence
and/or without the initiating methionine and is encoded by a
nucleotide sequence that encodes such an amino acid
sequence as hereinbefore described. Processes for producing
the same are also herein described, wherein those processes
comprise culturing a host cell comprising a vector which
comprises the appropriate encoding nucleic acid molecule
under conditions suitable for expression of the TAHO
polypeptide and recovering the TAHO polypeptide from the
cell culture.

Another aspect of the invention provides an isolated TAHO
polypeptide which is either transmembrane domain-deleted
or transmembrane domain-inactivated. Processes for produc-
ing the same are also herein described, wherein those pro-
cesses comprise culturing a host cell comprising a vector
which comprises the appropriate encoding nucleic acid mol-
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ecule under conditions suitable for expression of the TAHO
polypeptide and recovering the TAHO polypeptide from the
cell culture.

In other embodiments of the present invention, the inven-
tion provides vectors comprising DNA encoding any of the
herein described polypeptides. Host cells comprising any
such vector are also provided. By way of example, the host
cells may be CHO cells, E. coli cells, or yeast cells. A process
for producing any of the herein described polypeptides is
further provided and comprises culturing host cells under
conditions suitable for expression of the desired polypeptide
and recovering the desired polypeptide from the cell culture.

In other embodiments, the invention provides isolated chi-
meric polypeptides comprising any of the herein described
TAHO polypeptides fused to a heterologous (non-TAHO)
polypeptide. Example of such chimeric molecules comprise
any of the herein described TAHO polypeptides fused to a
heterologous polypeptide such as, for example, an epitope tag
sequence or a Fc region of an immunoglobulin.

Inanother embodiment, the invention provides an antibody
which binds, preferably specifically, to any of the above or
below described polypeptides. Optionally, the antibody is a
monoclonal antibody, antibody fragment, chimeric antibody,
humanized antibody, single-chain antibody or antibody that
competitively inhibits the binding of an anti-TAHO polypep-
tide antibody to its respective antigenic epitope. Antibodies of
the present invention may optionally be conjugated to a
growth inhibitory agent or cytotoxic agent such as a toxin,
including, for example, a maytansinoid or calicheamicin, an
antibiotic, a radioactive isotope, a nucleolytic enzyme, or the
like. The antibodies of the present invention may optionally
be produced in CHO cells or bacterial cells and preferably
induce death of a cell to which they bind. For detection
purposes, the antibodies of the present invention may be
detectably labeled, attached to a solid support, or the like.

In other embodiments of the present invention, the inven-
tion provides vectors comprising DNA encoding any of the
herein described antibodies. Host cell comprising any such
vector are also provided. By way of example, the host cells
may be CHO cells, E. coli cells, or yeast cells. A process for
producing any of the herein described antibodies is further
provided and comprises culturing host cells under conditions
suitable for expression of the desired antibody and recovering
the desired antibody from the cell culture.

In another embodiment, the invention provides oligopep-
tides (“TAHO binding oligopeptides™) which bind, prefer-
ably specifically, to any of the above or below described
TAHO polypeptides. Optionally, the TAHO binding oli-
gopeptides of the present invention may be conjugated to a
growth inhibitory agent or cytotoxic agent such as a toxin,
including, for example, a maytansinoid or calicheamicin, an
antibiotic, a radioactive isotope, a nucleolytic enzyme, or the
like. The TAHO binding oligopeptides of the present inven-
tion may optionally be produced in CHO cells or bacterial
cells and preferably induce death of a cell to which they bind.
For detection purposes, the TAHO binding oligopeptides of
the present invention may be detectably labeled, attached to a
solid support, or the like.

In other embodiments of the present invention, the inven-
tion provides vectors comprising DNA encoding any of the
herein described TAHO binding oligopeptides. Host cell
comprising any such vector are also provided. By way of
example, the host cells may be CHO cells, £. coli cells, or
yeast cells. A process for producing any of the herein
described TAHO binding oligopeptides is further provided
and comprises culturing host cells under conditions suitable
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for expression of the desired oligopeptide and recovering the
desired oligopeptide from the cell culture.

In another embodiment, the invention provides small
organic molecules (“TAHO binding organic molecules™)
which bind, preferably specifically, to any of the above or
below described TAHO polypeptides. Optionally, the TAHO
binding organic molecules of the present invention may be
conjugated to a growth inhibitory agent or cytotoxic agent
such as a toxin, including, for example, a maytansinoid or
calicheamicin, an antibiotic, a radioactive isotope, a nucle-
olytic enzyme, or the like. The TAHO binding organic mol-
ecules of the present invention preferably induce death of a
cell to which they bind. For detection purposes, the TAHO
binding organic molecules of the present invention may be
detectably labeled, attached to a solid support, or the like.

In a still further embodiment, the invention concerns a
composition of matter comprising a TAHO polypeptide as
described herein, a chimeric TAHO polypeptide as described
herein, an anti-TAHO antibody as described herein, a TAHO
binding oligopeptide as described herein, or a TAHO binding
organic molecule as described herein, in combination with a
carrier. Optionally, the carrier is a pharmaceutically accept-
able carrier.

In yet another embodiment, the invention concerns an
article of manufacture comprising a container and a compo-
sition of matter contained within the container, wherein the
composition of matter may comprise a TAHO polypeptide as
described herein, a chimeric TAHO polypeptide as described
herein, an anti-TAHO antibody as described herein, a TAHO
binding oligopeptide as described herein, or a TAHO binding
organic molecule as described herein. The article may further
optionally comprise a label affixed to the container, or a
package insert included with the container, that refers to the
use of the composition of matter for the therapeutic treatment.

Another embodiment of the present invention is directed to
the use of a TAHO polypeptide as described herein, a chi-
meric TAHO polypeptide as described herein, an anti-TAHO
polypeptide antibody as described herein, a TAHO binding
oligopeptide as described herein, or a TAHO binding organic
molecule as described herein, for the preparation of a medi-
cament useful in the treatment of a condition which is respon-
sive to the TAHO polypeptide, chimeric TAHO polypeptide,
anti-TAHO polypeptide antibody, TAHO binding oligopep-
tide, or TAHO binding organic molecule.

B. Further Additional Embodiments

In yet further embodiments, the invention is directed to the
following set of potential claims for this application:

1. Isolated nucleic acid having a nucleotide sequence that has
at least 80% nucleic acid sequence identity to:

(a) a DNA molecule encoding the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ ID NO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
IDNO: 18), FIG. 20 (SEQ ID NO: 20), FI1G. 22 (SEQ ID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG. 30 (SEQIDNO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQ ID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49),FIG. 51 (SEQIDNO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ ID NO:
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61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71,

(b) a DNA molecule encoding the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQIDNO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
ID NO: 18), FIG. 20 (SEQ ID NO: 20), F1G. 22 (SEQID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26);,
FIG. 28 (SEQIDNO: 28), FIG.30 (SEQ ID NO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49), FIG.51 (SEQID NO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FI1G. 61 (SEQID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71), lacking its associated signal peptide;

(c) a DNA molecule encoding an extracellular domain of
the polypeptide having the amino acid selected from the
group consisting of the amino acid sequence shown in FIG. 2
(SEQIDNO: 2),FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQ ID NO:
6), FIG. 8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG.
12 (SEQ ID NO: 12), FIG. 14 (SEQ ID NO: 14), FIG. 16
(SEQ ID NO: 16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ
IDNO: 20), FIG. 22 (SEQID NO: 22), F1G. 24 (SEQID NO:
24), FIG. 26 (SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28),
FIG.30 (SEQIDNO: 30), FIG.32 (SEQID NO: 32), FIG. 34
(SEQ ID NO: 34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ
IDNO: 40), FIG. 42 (SEQID NO: 42), F1G. 44 (SEQID NO:
44), FIG. 46 (SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49),
FIG. 51 (SEQIDNO: 51), FIG.53 (SEQID NO: 53), FIG. 55
(SEQ ID NO: 55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ
IDNO: 59), FIG. 61 (SEQID NO: 61), FIG. 63 (SEQID NO:
63), FIG. 65 (SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67),
FIG. 69 (SEQ IDNO: 69) and FIG. 71 (SEQ ID NO: 71), with
its associated signal peptide;

(d) a DNA molecule encoding an extracellular domain of
the polypeptide having the amino acid selected from the
group consisting of the amino acid sequence shown in FIG. 2
(SEQIDNO: 2),FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQ ID NO:
6), FIG. 8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG.
12 (SEQ ID NO: 12), FIG. 14 (SEQ ID NO: 14), FIG. 16
(SEQ ID NO: 16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ
IDNO: 20), FIG. 22 (SEQID NO: 22), F1G. 24 (SEQID NO:
24), FIG. 26 (SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28),
FIG.30 (SEQIDNO: 30), FIG.32 (SEQID NO: 32), FIG. 34
(SEQ ID NO: 34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ
IDNO: 40), FIG. 42 (SEQID NO: 42), F1G. 44 (SEQID NO:
44), FIG. 46 (SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49),
FIG. 51 (SEQIDNO: 51), FIG.53 (SEQID NO: 53), FIG. 55
(SEQ ID NO: 55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ
IDNO: 59), FIG. 61 (SEQID NO: 61), FIG. 63 (SEQID NO:
63), FIG. 65 (SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67),
FIG. 69 (SEQ ID NO: 69) and FIG. 71 (SEQ ID NO: 71),
lacking its associated signal peptide;

(e) the nucleotide sequence selected from the group con-
sisting of the nucleotide sequence shown in FIG. 1 (SEQ ID
NO: 1), FIG. 3 (SEQIDNO:3), FIG. 5 (SEQ ID NO: 5), FIG.
7 (SEQID NO: 7), FIG. 9 (SEQID NO: 9), FIG. 11 (SEQ ID
NO: 11), FIG. 13 (SEQ ID NO: 13), FIG. 15 (SEQ ID NO:
15), FIG. 17 (SEQ ID NO: 17), FIG. 19 (SEQ ID NO: 19),
FIG. 21 (SEQIDNO: 21), FIG.23 (SEQ ID NO: 23), FIG. 25
(SEQ ID NO: 25), FIG. 27 (SEQ ID NO: 27), FIG. 29 (SEQ
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IDNO: 29), FIG. 31 (SEQID NO: 31), FIG. 33 (SEQ ID NO:
33), FIG. 35 (SEQ ID NO: 35), FIG. 37 (SEQ ID NO: 37),
FIG.39 (SEQIDNO: 39),FIG. 41 (SEQIDNO: 41),FIG. 43
(SEQ ID NO: 43), FIG. 45 (SEQ ID NO: 45), FIG. 47 (SEQ
IDNO: 47),FIG. 48 (SEQ ID NO: 48), F1IG. 50 (SEQ ID NO:
50), FIG. 52 (SEQ ID NO: 52), FIG. 54 (SEQ ID NO: 54),
FIG. 56 (SEQIDNO: 56), FIG. 58 (SEQID NO: 58), FIG. 60
(SEQ ID NO: 60), FIG. 62 (SEQ ID NO: 62), FIG. 64 (SEQ
IDNO: 64), FIG. 66 (SEQ ID NO: 66), FIG. 68 (SEQ ID NO:
68) and FIG. 70 (SEQ ID NO: 70);

() the full-length coding region of the nucleotide sequence
selected from the group consisting of the nucleotide sequence
shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID NO:3),
FIG. 5 (SEQIDNO: 5), FIG. 7 (SEQ ID NO: 7), FIG. 9 (SEQ
ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ ID NO:
13), FIG. 15 (SEQ ID NO: 15), FIG. 17 (SEQ ID NO: 17),
FIG.19 (SEQIDNO: 19),FIG. 21 (SEQIDNO: 21), FIG. 23
(SEQ ID NO: 23), FIG. 25 (SEQ ID NO: 25), FIG. 27 (SEQ
IDNO: 27), FIG. 29 (SEQ ID NO: 29), FI1G. 31 (SEQ ID NO:
31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO: 35),
FIG.37 (SEQIDNO: 37),FIG. 39 (SEQIDNO: 39), FIG. 41
(SEQ ID NO: 41), FIG. 43 (SEQ ID NO: 43), FIG. 45 (SEQ
IDNO: 45),FIG. 47 (SEQID NO: 47), F1G. 48 (SEQ ID NO:
48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO: 52),
FIG. 54 (SEQIDNO: 54),FIG. 56 (SEQID NO: 56), FI1G. 58
(SEQ ID NO: 58), FIG. 60 (SEQ ID NO: 60), FIG. 62 (SEQ
IDNO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ ID NO:
66), FIG. 68 (SEQ IDNO: 68) and FIG. 70 (SEQ ID NO: 70);
or

(g) the complement of (a), (b), (¢), (d), (e) or ().

2. Isolated nucleic acid having:

(a) a nucleotide sequence that encodes the amino acid
sequence selected from the group consisting of the amino
acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ
ID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQID NO: 8),
FIG.10 (SEQIDNO: 10),FIG.12 (SEQIDNO: 12),FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
IDNO: 18), FIG. 20 (SEQ ID NO: 20), FI1G. 22 (SEQ ID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG. 30 (SEQIDNO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQ ID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49),FIG. 51 (SEQIDNO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ ID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71,

(b) a nucleotide sequence that encodes the amino acid
sequence selected from the group consisting of the amino
acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ
ID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQID NO: 8),
FIG.10 (SEQIDNO: 10),FIG.12 (SEQIDNO: 12),FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
IDNO: 18), FIG. 20 (SEQ ID NO: 20), FI1G. 22 (SEQ ID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG. 30 (SEQIDNO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQ ID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49),FIG. 51 (SEQIDNO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ ID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71), lacking its associated signal peptide;

10

15

20

25

30

35

40

45

55

60

65

10

(c) a nucleotide sequence that encodes an extracellular
domain of the polypeptide having the amino acid selected
from the group consisting of the amino acid sequence shown
in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID NO: 4), FIG. 6
(SEQ ID NO: 6), FIG. 8 (SEQ ID NO: 8), FIG. 10 (SEQ ID
NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14 (SEQ ID NO:
14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ ID NO: 18),
FIG. 20 (SEQIDNO: 20), FIG.22 (SEQID NO: 22), FIG. 24
(SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26), FIG. 28 (SEQ
ID NO: 28), FIG. 30 (SEQ ID NO: 30), FIG. 32 (SEQID NO:
32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ ID NO: 36),
FIG. 40 (SEQIDNO: 40), FIG.42 (SEQID NO: 42), FIG. 44
(SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46), FIG. 49 (SEQ
IDNO: 49), FIG. 51 (SEQID NO: 51), F1IG. 53 (SEQID NO:
53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ ID NO: 57),
FIG.59 (SEQIDNO: 59), FIG. 61 (SEQ ID NO: 61), FIG. 63
(SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65), FIG. 67 (SEQ
ID NO: 67), FIG. 69 (SEQ ID NO: 69) and FIG. 71 (SEQ ID
NO: 71), with its associated signal peptide;

(d) a nucleotide sequence that encodes an extracellular
domain of the polypeptide having the amino acid selected
from the group consisting of the amino acid sequence shown
in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID NO: 4), FIG. 6
(SEQ ID NO: 6), FIG. 8 (SEQ ID NO: 8), FIG. 10 (SEQ ID
NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14 (SEQ ID NO:
14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ ID NO: 18),
FIG. 20 (SEQIDNO: 20), FIG.22 (SEQID NO: 22), FIG. 24
(SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26), FIG. 28 (SEQ
ID NO: 28), FIG. 30 (SEQ ID NO: 30), FIG. 32 (SEQID NO:
32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ ID NO: 36),
FIG. 40 (SEQIDNO: 40), FIG.42 (SEQID NO: 42), FIG. 44
(SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46), FIG. 49 (SEQ
IDNO: 49), FIG. 51 (SEQID NO: 51), F1IG. 53 (SEQID NO:
53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ ID NO: 57),
FIG.59 (SEQIDNO: 59), FIG. 61 (SEQ ID NO: 61), FIG. 63
(SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65), FIG. 67 (SEQ
ID NO: 67), FIG. 69 (SEQ ID NO: 69) and FIG. 71 (SEQ ID
NO: 71), lacking its associated signal peptide;

(e) the nucleotide sequence selected from the group con-
sisting of the nucleotide sequence shown in FIG. 1 (SEQ ID
NO: 1), FIG. 3 (SEQIDNO:3), FIG. 5 (SEQ ID NO: 5), FIG.
7 (SEQID NO: 7), FIG. 9 (SEQID NO: 9), FIG. 11 (SEQ ID
NO: 11), FIG. 13 (SEQ ID NO: 13), FIG. 15 (SEQ ID NO:
15), FIG. 17 (SEQ ID NO: 17), FIG. 19 (SEQ ID NO: 19),
FIG. 21 (SEQIDNO: 21), FIG.23 (SEQ ID NO: 23), FIG. 25
(SEQ ID NO: 25), FIG. 27 (SEQ ID NO: 27), FIG. 29 (SEQ
IDNO: 29), FIG. 31 (SEQID NO: 31), FIG. 33 (SEQID NO:
33), FIG. 35 (SEQ ID NO: 35), FIG. 37 (SEQ ID NO: 37),
FIG.39 (SEQIDNO: 39), FIG.41 (SEQ ID NO: 41), FIG. 43
(SEQ ID NO: 43), FIG. 45 (SEQ ID NO: 45), FIG. 47 (SEQ
IDNO: 47),FIG. 48 (SEQ ID NO: 48), F1IG. 50 (SEQID NO:
50), FIG. 52 (SEQ ID NO: 52), FIG. 54 (SEQ ID NO: 54),
FIG. 56 (SEQIDNO: 56), FIG.58 (SEQ ID NO: 58), FIG. 60
(SEQ ID NO: 60), FIG. 62 (SEQ ID NO: 62), FIG. 64 (SEQ
IDNO: 64), FIG. 66 (SEQ ID NO: 66), F1G. 68 (SEQID NO:
68) and FIG. 70 (SEQ ID NO: 70);

(D) the full-length coding region of the nucleotide sequence
selected from the group consisting of the nucleotide sequence
shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID NO:3),
FIG.5 (SEQIDNO: 5), FIG. 7 (SEQID NO: 7), FIG. 9 (SEQ
ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ ID NO:
13), FIG. 15 (SEQ ID NO: 15), FIG. 17 (SEQ ID NO: 17),
FIG.19 (SEQIDNO: 19), FIG.21 (SEQ ID NO: 21), FIG. 23
(SEQ ID NO: 23), FIG. 25 (SEQ ID NO: 25), FIG. 27 (SEQ
IDNO: 27), FIG. 29 (SEQ ID NO: 29), F1G. 31 (SEQID NO:
31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO: 35),
FIG.37 (SEQIDNO: 37), FIG.39 (SEQ ID NO: 39), FIG. 41
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(SEQ ID NO: 41), FIG. 43 (SEQ ID NO: 43), FIG. 45 (SEQ
IDNO: 45),FIG. 47 (SEQID NO: 47), F1G. 48 (SEQ ID NO:
48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO: 52),
FIG. 54 (SEQIDNO: 54),FIG. 56 (SEQID NO: 56), FI1G. 58
(SEQ ID NO: 58), FIG. 60 (SEQ ID NO: 60), FIG. 62 (SEQ
IDNO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ ID NO:
66), FIG. 68 (SEQ IDNO: 68) and FIG. 70 (SEQ ID NO: 70);
or

(g) the complement of (a), (b), (¢), (d), (e) or ().

3. Isolated nucleic acid that hybridizes to:

(a) a nucleic acid that encodes the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ ID NO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
IDNO: 18), FIG. 20 (SEQ ID NO: 20), FI1G. 22 (SEQ ID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG. 30 (SEQIDNO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQ ID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49),FIG. 51 (SEQIDNO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ ID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71,

(b) a nucleic acid that encodes the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ ID NO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
IDNO: 18), FIG. 20 (SEQ ID NO: 20), FI1G. 22 (SEQ ID NO:
22,FIG. 24 (SEQIDNO: 24), FIG. 26 (SEQ IDNO: 26), FIG.
28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQ ID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49),FIG. 51 (SEQIDNO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ ID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71), lacking its associated signal peptide;

(c) a nucleic acid that encodes an extracellular domain of
the polypeptide having the amino acid sequence selected
from the group consisting of the amino acid sequence shown
in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID NO: 4), FIG. 6
(SEQ ID NO: 6), FIG. 8 (SEQ ID NO: 8), FIG. 10 (SEQ ID
NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14 (SEQ ID NO:
14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ ID NO: 18),
FIG. 20 (SEQIDNO: 20), FIG. 22 (SEQIDNO: 22), FIG. 24
(SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26), FIG. 28 (SEQ
IDNO: 28), FIG. 30 (SEQ ID NO: 30), FIG. 32 (SEQ ID NO:
32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ ID NO: 36),
FIG. 40 (SEQIDNO: 40),FIG. 42 (SEQIDNO: 42), FIG. 44
(SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46), FIG. 49 (SEQ
IDNO: 49), FIG. 51 (SEQ ID NO: 51), FIG. 53 (SEQ ID NO:
53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ ID NO: 57),
FIG. 59 (SEQIDNO: 59),FIG. 61 (SEQIDNO: 61), FIG. 63
(SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65), FIG. 67 (SEQ
ID NO: 67), FIG. 69 (SEQ ID NO: 69) and FIG. 71 (SEQ ID
NO: 71), with its associated signal peptide;

(d) a nucleic acid that encodes an extracellular domain of
the polypeptide having the amino acid sequence selected
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from the group consisting of the amino acid sequence shown
in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID NO: 4), FIG. 6
(SEQ ID NO: 6), FIG. 8 (SEQ ID NO: 8), FIG. 10 (SEQ ID
NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14 (SEQ ID NO:
14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ ID NO: 18),
FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ ID NO: 22), FIG. 24
(SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26), FIG. 28 (SEQ
IDNO: 28), FIG. 30 (SEQ ID NO: 30), FIG. 32 (SEQID NO:
32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ ID NO: 36),
FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ ID NO: 42), FIG. 44
(SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46), FIG. 49 (SEQ
IDNO: 49),FIG. 51 (SEQ ID NO: 51), FIG. 53 (SEQID NO:
53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ ID NO: 57),
FIG. 59 (SEQID NO: 59), FIG. 61 (SEQ ID NO: 61), FIG. 63
(SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65), FIG. 67 (SEQ
ID NO: 67), FIG. 69 (SEQ ID NO: 69) and FIG. 71 (SEQ ID
NO: 71), lacking its associated signal peptide;

(e) the nucleotide sequence selected from the group con-
sisting of the nucleotide sequence shown in FIG. 1 (SEQ ID
NO: 1), FIG. 3 (SEQ ID NO:3), FIG. 5 (SEQ ID NO: 5), FIG.
7 (SEQID NO: 7), FIG. 9 (SEQ ID NO: 9), FIG. 11 (SEQ ID
NO: 11), FIG. 13 (SEQ ID NO: 13), FIG. 15 (SEQ ID NO:
15), FIG. 17 (SEQ ID NO: 17), FIG. 19 (SEQ ID NO: 19),
FIG. 21 (SEQID NO: 21), FIG. 23 (SEQ ID NO: 23), FIG. 25
(SEQ ID NO: 25), FIG. 27 (SEQ ID NO: 27), FIG. 29 (SEQ
IDNO: 29),FIG. 31 (SEQID NO: 31), FIG. 33 (SEQID NO:
33), FIG. 35 (SEQ ID NO: 35), FIG. 37 (SEQ ID NO: 37),
FIG. 39 (SEQID NO: 39), FIG. 41 (SEQ ID NO: 41), FIG. 43
(SEQ ID NO: 43), FIG. 45 (SEQ ID NO: 45), FIG. 47 (SEQ
IDNO: 47),FIG. 48 (SEQ ID NO: 48), FIG. 50 (SEQID NO:
50), FIG. 52 (SEQ ID NO: 52), FIG. 54 (SEQ ID NO: 54),
FIG. 56 (SEQ ID NO: 56), FIG. 58 (SEQ ID NO: 58), FIG. 60
(SEQ ID NO: 60), FIG. 62 (SEQ ID NO: 62), FIG. 64 (SEQ
IDNO: 64), FIG. 66 (SEQ ID NO: 66), FIG. 68 (SEQID NO:
68) and FIG. 70 (SEQ ID NO: 70);

(D) the full-length coding region of the nucleotide sequence
selected from the group consisting of the nucleotide sequence
shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID NO:3),
FIG.5 (SEQID NO: 5), FIG. 7 (SEQID NO: 7), FIG. 9 (SEQ
ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ ID NO:
13), FIG. 15 (SEQ ID NO: 15), FIG. 17 (SEQ ID NO: 17),
FIG.19 (SEQID NO: 19), FIG. 21 (SEQ ID NO: 21), FIG. 23
(SEQ ID NO: 23), FIG. 25 (SEQ ID NO: 25), FIG. 27 (SEQ
IDNO: 27),FIG. 29 (SEQ ID NO: 29), FIG. 31 (SEQID NO:
31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO: 35),
FIG. 37 (SEQID NO: 37), FIG. 39 (SEQ ID NO: 39), FIG. 41
(SEQ ID NO: 41), FIG. 43 (SEQ ID NO: 43), FIG. 45 (SEQ
IDNO: 45),FI1G. 47 (SEQ ID NO: 47), FI1G. 48 (SEQID NO:
48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO: 52),
FIG. 54 (SEQID NO: 54), FIG. 56 (SEQ ID NO: 56), FIG. 58
(SEQ ID NO: 58), FIG. 60 (SEQ ID NO: 60), FIG. 62 (SEQ
IDNO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQID NO:
66), F1G. 68 (SEQ ID NO: 68) and FIG. 70 (SEQ ID NO: 70);
or

(g) the complement of (a), (b), (c), (d), (e) or (f).

4. The nucleic acid of Claim 3, wherein the hybridization
occurs under stringent conditions.

5. The nucleic acid of Claim 3 which is at least about 5
nucleotides in length.

6. An expression vector comprising the nucleic acid of Claim
1,2 or3.

7.The expression vector of Claim 6, wherein said nucleic acid
is operably linked to control sequences recognized by a host
cell transformed with the vector.

8. A host cell comprising the expression vector of Claim 7.
9. The host cell of Claim 8 which is a CHO cell, an E. coli cell
or a yeast cell.
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10. A process for producing a polypeptide comprising cultur-
ing the host cell of Claim 8 under conditions suitable for
expression of said polypeptide and recovering said polypep-
tide from the cell culture.

11. An isolated polypeptide having at least 80% amino acid
sequence identity to:

(a) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ ID NO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
IDNO: 18), FIG. 20 (SEQ ID NO: 20), FI1G. 22 (SEQ ID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG. 30 (SEQIDNO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQ ID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQ ID NO: 49), F1G. 51 (SEQ ID NO: 5), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ ID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71,

(b) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ ID NO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
IDNO: 18), FIG. 20 (SEQ ID NO: 20), FI1G. 22 (SEQ ID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG. 30 (SEQIDNO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQ ID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49),FIG. 51 (SEQIDNO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ ID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71), lacking its associated signal peptide;

(c) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18),FIG. 20 (SEQID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
IDNO: 26), FIG. 28 (SEQ ID NO: 28), F1G. 30 (SEQ ID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQID NO: 40), FI1G. 42
(SEQ ID NO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ
IDNO: 46), FIG. 49 (SEQ ID NO: 49), F1G. 51 (SEQ ID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57),FIG. 59 (SEQID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ ID NO:
69) and FIG. 71 (SEQ ID NO: 71), with its associated signal
peptide;

(d) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
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FIG. 18 (SEQIDNO: 18), FIG.20 (SEQ ID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
ID NO: 26), FIG. 28 (SEQ ID NO: 28), F1IG. 30 (SEQID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42
(SEQ ID NO: 42), FIG. 44 (SEQ ID NO: 44) and FIG. 46
(SEQ ID NO: 46), lacking its associated signal peptide;

(e) a polypeptide encoded by the nucleotide sequence
selected from the group consisting of the nucleotide sequence
shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID NO:3),
FIG.5 (SEQIDNO: 5), FIG. 7 (SEQID NO: 7), FIG. 9 (SEQ
ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ ID NO:
13), FIG. 15 (SEQ ID NO: 15), FIG. 17 (SEQ ID NO: 17),
FIG.19 (SEQIDNO: 19), FIG.21 (SEQ ID NO: 21), FIG. 23
(SEQ ID NO: 23), FIG. 25 (SEQ ID NO: 25), FIG. 27 (SEQ
IDNO: 27), FIG. 29 (SEQ ID NO: 29), F1G. 31 (SEQID NO:
31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO: 35),
FIG.37 (SEQIDNO: 37), FIG.39 (SEQ ID NO: 39), FIG. 41
(SEQ ID NO: 41), FIG. 43 (SEQ ID NO: 43), FIG. 45 (SEQ
IDNO: 45), FIG. 47 (SEQID NO: 47), F1G. 48 (SEQID NO:
48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO: 52),
FIG. 54 (SEQIDNO: 54), FIG.56 (SEQ ID NO: 56), FIG. 58
(SEQ ID NO: 58), FIG. 60 (SEQ ID NO: 60), FIG. 62 (SEQ
IDNO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQID NO:
66), FIG. 68 (SEQ ID NO: 68) and FIG. 70 (SEQ ID NO: 70);
or

(D) a polypeptide encoded by the full-length coding region
of'the nucleotide sequence selected from the group consisting
of'the nucleotide sequence shown in FIG. 1 (SEQ ID NO: 1),
FIG. 3 (SEQID NO:3), FIG. 5 (SEQ ID NO: 5), FIG. 7 (SEQ
IDNO: 7),FIG.9 (SEQIDNO: 9), FIG. 11 (SEQIDNO: 11),
FIG.13 (SEQIDNO: 13), FIG.15 (SEQIDNO: 15), FIG. 17
(SEQ ID NO: 17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ
IDNO: 21), FIG. 23 (SEQ ID NO: 23), F1G. 25 (SEQID NO:
25), FIG. 27 (SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29),
FIG. 31 (SEQIDNO: 31), FIG.33 (SEQID NO: 33), FIG. 35
(SEQ ID NO: 35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ
IDNO: 39), FIG. 41 (SEQID NO: 41), F1G. 43 (SEQID NO:
43), FIG. 45 (SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47),
FIG. 48 (SEQIDNO: 48), FIG.50 (SEQ ID NO: 50), FIG. 52
(SEQ ID NO: 52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ
ID NO: 56), FIG. 58 (SEQ ID NO: 58), F1G. 60 (SEQID NO:
60), FIG. 62 (SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64),
FIG. 66 (SEQIDNO: 66), FIG. 68 (SEQ ID NO: 68) and FIG.
70 (SEQ ID NO: 70).

12. An isolated polypeptide having:

(a) the amino acid sequence selected from the group con-
sisting of the amino acid sequence shown in FIG. 2 (SEQ ID
NO: 2), FIG. 4 (SEQID NO: 4), FIG. 6 (SEQIDNO: 6), FIG.
8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ
IDNO: 12), FIG. 14 (SEQID NO: 14), F1G. 16 (SEQID NO:
16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20),
FIG.22 (SEQIDNO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26
(SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ
IDNO: 30), FIG. 32 (SEQID NO: 32), F1G. 34 (SEQID NO:
34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40),
FIG. 42 (SEQIDNO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46
(SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ
IDNO: 51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQID NO:
55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59),
FIG. 61 (SEQIDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65
(SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ
ID NO: 69) and FIG. 71 (SEQ ID NO: 71);

(b) the amino acid sequence selected from the group con-
sisting of the amino acid sequence shown in FIG. 2 (SEQ ID
NO: 2), FIG. 4 (SEQID NO: 4), FIG. 6 (SEQIDNO: 6), FIG.
8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ
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IDNO: 12), FIG. 14 (SEQID NO: 14), F1IG. 16 (SEQ ID NO:
16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20),
FIG.22 (SEQIDNO: 22),FIG. 24 (SEQIDNO: 24), FIG. 26
(SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ
IDNO: 30), FIG. 32 (SEQID NO: 32), F1G. 34 (SEQ ID NO:
34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40),
FIG. 42 (SEQIDNO: 42),FIG. 44 (SEQIDNO: 44), F1G. 46
(SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ
IDNO: 51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO:
55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59),
FIG. 61 (SEQIDNO: 61),FIG. 63 (SEQIDNO: 63), FIG. 65
(SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ
ID NO: 69) and FIG. 71 (SEQ ID NO: 71), lacking its asso-
ciated signal peptide sequence;

(c) an amino acid sequence of an extracellular domain of
the polypeptide selected from the group consisting of the
amino acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG.
4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ ID
NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQIDNO: 12),
FIG. 14 (SEQIDNO: 14),FIG.16 (SEQIDNO: 16),FIG. 18
(SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ
IDNO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26 (SEQ ID NO:
26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30),
FIG.32 (SEQIDNO: 32),FIG. 34 (SEQIDNO: 34), FIG. 36
(SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ
IDNO: 42), FIG. 44 (SEQ ID NO: 44, F1G. 46 (SEQ ID NO:
46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51),
FIG. 53 (SEQIDNO: 53),FIG. 55 (SEQ IDNO: 55), FIG. 57
(SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ
IDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO:
65), FIG. 67 (SEQIDNO: 67), FIG. 69 (SEQ ID NO: 69) and
FIG. 71 (SEQ ID NO: 71), with its associated signal peptide
sequence;

(d) an amino acid sequence of an extracellular domain of
the polypeptide selected from the group consisting of the
amino acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG.
4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ ID
NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQIDNO: 12),
FIG. 14 (SEQIDNO: 14),FIG.16 (SEQIDNO: 16),FIG. 18
(SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ
IDNO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26 (SEQ ID NO:
26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30),
FIG.32 (SEQIDNO: 32),FIG. 34 (SEQIDNO: 34), FIG. 36
(SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ
IDNO: 42), FIG. 44 (SEQ ID NO: 44, F1G. 46 (SEQ ID NO:
46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51),
FIG. 53 (SEQIDNO: 53),FIG. 55 (SEQ IDNO: 55), FIG. 57
(SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ
IDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO:
65), FIG. 67 (SEQIDNO: 67), FIG. 69 (SEQ ID NO: 69) and
FIG. 71 (SEQ ID NO: 71), lacking its associated signal pep-
tide sequence;

(e) an amino acid sequence encoded by the nucleotide
sequence selected from the group consisting of the nucleotide
sequence shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID
NO:3), FIG. 5 (SEQID NO: 5), FIG. 7 (SEQ ID NO: 7), FIG.
9 (SEQ ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ
IDNO: 13), FIG. 15 (SEQID NO: 15), FIG. 17 (SEQ ID NO:
17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ ID NO: 21),
FIG. 23 (SEQIDNO: 23), FIG. 25 (SEQ IDNO: 25), FIG. 27
(SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29), FIG. 31 (SEQ
IDNO: 31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO:
35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ ID NO: 39),
FIG. 41 (SEQIDNO: 41),FIG. 43 (SEQIDNO: 43), F1G. 45
(SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47), FIG. 48 (SEQ
IDNO: 48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO:
52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ ID NO: 56),
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FIG. 58 (SEQIDNO: 58), FIG. 60 (SEQ ID NO: 60), FIG. 62
(SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ
ID NO: 66), FIG. 68 (SEQ ID NO: 68) and FIG. 70 (SEQ ID
NO: 70); or

() an amino acid sequence encoded by the full-length
coding region of the nucleotide sequence selected from the
group consisting of the nucleotide sequence shown in FIG. 1
(SEQIDNO: 1), FIG. 3 (SEQIDNO:3),FIG. 5 (SEQID NO:
5), FIG. 7 (SEQ ID NO: 7), FIG. 9 (SEQ ID NO: 9), FIG. 11
(SEQ ID NO: 11), FIG. 13 (SEQ ID NO: 13), FIG. 15 (SEQ
IDNO: 15),FIG. 17 (SEQID NO: 17), F1G. 19 (SEQID NO:
19), FIG. 21 (SEQ ID NO: 21), FIG. 23 (SEQ ID NO: 23),
FIG. 25 (SEQIDNO: 25), FIG.27 (SEQ ID NO: 27), FIG. 29
(SEQ ID NO: 29), FIG. 31 (SEQ ID NO: 31), FIG. 33 (SEQ
IDNO: 33), FIG. 35 (SEQID NO: 35), F1IG. 37 (SEQID NO:
37), FIG. 39 (SEQ ID NO: 39), FIG. 41 (SEQ ID NO: 41),
FIG. 43 (SEQIDNO: 43), FIG. 45 (SEQ ID NO: 45), FIG. 47
(SEQ ID NO: 47), FIG. 48 (SEQ ID NO: 48), FIG. 50 (SEQ
ID NO: 50), FIG. 52 (SEQ ID NO: 52), F1G. 54 (SEQID NO:
54), FIG. 56 (SEQ ID NO: 56), FIG. 58 (SEQ ID NO: 58),
FIG. 60 (SEQIDNO: 60), FIG. 62 (SEQ ID NO: 62), FIG. 64
(SEQ ID NO: 64), FIG. 66 (SEQ ID NO: 66), FIG. 68 (SEQ
ID NO: 68) and FIG. 70 (SEQ ID NO: 70).

13. A chimeric polypeptide comprising the polypeptide of
Claim 11 or 12 fused to a heterologous polypeptide.

14. The chimeric polypeptide of Claim 13, wherein said het-
erologous polypeptide is an epitope tag sequence or an Fc
region of an immunoglobulin.

15. An isolated antibody that binds to a polypeptide having at
least 80% amino acid sequence identity to:

(a) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQIDNO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
ID NO: 18), FIG. 20 (SEQ ID NO: 20), F1G. 22 (SEQID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG.30 (SEQ ID NO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49), FIG.51 (SEQID NO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FI1G. 61 (SEQID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71,

(b) the polypeptide selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18), FIG.20 (SEQ ID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
ID NO: 26), FIG. 28 (SEQ ID NO: 28), F1IG. 30 (SEQID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42
(SEQ ID NO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ
IDNO: 46), FIG. 49 (SEQ ID NO: 49), F1G. 51 (SEQID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57), FIG.59 (SEQ ID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQID NO: 67), FIG. 69 (SEQID NO:
69) and FIG. 71 (SEQ ID NO: 71), lacking its associated
signal peptide;
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(c) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18),FIG. 20 (SEQID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
IDNO: 26), FIG. 28 (SEQ ID NO: 28), F1G. 30 (SEQ ID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQID NO: 40), FI1G. 42
(SEQ ID NO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ
IDNO: 46), FIG. 49 (SEQ ID NO: 49), F1G. 51 (SEQ ID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57),FIG. 59 (SEQID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ ID NO:
69) and FIG. 71 (SEQ ID NO: 71), with its associated signal
peptide;

(d) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18),FIG. 20 (SEQID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
IDNO: 26), FIG. 28 (SEQ ID NO: 28), F1G. 30 (SEQ ID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQID NO: 40), FI1G. 42
(SEQIDNO: 42),FIG. 44 (SEQIDNO: 44, FIG. 46 (SEQID
NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57),FIG. 59 (SEQID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ ID NO:
69) and FIG. 71 (SEQ ID NO: 71), lacking its associated
signal peptide;

(e) a polypeptide encoded by the nucleotide sequence
selected from the group consisting of the nucleotide sequence
shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID NO:3),
FIG. 5 (SEQIDNO: 5), FIG. 7 (SEQ ID NO: 7), FIG. 9 (SEQ
ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ ID NO:
13), FIG. 15 (SEQ ID NO: 15), FIG. 17 (SEQ ID NO: 17),
FIG.19 (SEQIDNO: 19),FIG. 21 (SEQIDNO: 21), FIG. 23
(SEQ ID NO: 23), FIG. 25 (SEQ ID NO: 25), FIG. 27 (SEQ
IDNO: 27), FIG. 29 (SEQ ID NO: 29), FI1G. 31 (SEQ ID NO:
31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO: 35),
FIG.37 (SEQIDNO: 37),FIG. 39 (SEQIDNO: 39), FIG. 41
(SEQ ID NO: 41), FIG. 43 (SEQ ID NO: 43), FIG. 45 (SEQ
IDNO: 45),FIG. 47 (SEQID NO: 47), F1G. 48 (SEQ ID NO:
48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO: 52),
FIG. 54 (SEQIDNO: 54),FIG. 56 (SEQID NO: 56), FI1G. 58
(SEQ ID NO: 58), FIG. 60 (SEQ ID NO: 60), FIG. 62 (SEQ
IDNO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ ID NO:
66), FIG. 68 (SEQ IDNO: 68) and FIG. 70 (SEQ ID NO: 70);
or

() a polypeptide encoded by the full-length coding region
of'the nucleotide sequence selected from the group consisting
of the nucleotide sequence shown in FIG. 1 (SEQ IDNO: 1),
FIG. 3 (SEQID NO:3), FIG. 5 (SEQ ID NO: 5), FIG. 7 (SEQ
IDNO:7),FIG.9 (SEQIDNO: 9), FIG.11 (SEQIDNO: 11),
FIG.13 (SEQIDNO: 13),FIG. 15 (SEQIDNO: 15), FIG. 17
(SEQ ID NO: 17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ
IDNO: 21), FIG. 23 (SEQ ID NO: 23), FI1G. 25 (SEQ ID NO:
25), FIG. 27 (SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29),
FIG. 31 (SEQIDNO: 31),FIG. 33 (SEQIDNO: 33), FIG. 35
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(SEQ ID NO: 35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ
IDNO: 39), FIG. 41 (SEQID NO: 41), F1G. 43 (SEQID NO:
43), FIG. 45 (SEQ ID NO: 45). FIG. 47 (SEQ ID NO: 47),
FIG. 48 (SEQIDNO: 48), FIG.50 (SEQ ID NO: 50), FIG. 52
(SEQ ID NO: 52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ
ID NO: 56), FIG. 58 (SEQ ID NO: 58), F1G. 60 (SEQID NO:
60), FIG. 62 (SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64),
FIG. 66 (SEQIDNO: 66), FIG. 68 (SEQ ID NO: 68) and FIG.
70 (SEQ ID NO: 70).

16. An isolated antibody that binds to a polypeptide having:

(a) the amino acid sequence selected from the group con-
sisting of the amino acid sequence shown in FIG. 2 (SEQ ID
NO: 2), FIG. 4 (SEQID NO: 4), FIG. 6 (SEQIDNO: 6), FIG.
8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ
IDNO: 12), FIG. 14 (SEQID NO: 14), F1G. 16 (SEQID NO:
16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20),
FIG.22 (SEQIDNO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26
(SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ
IDNO: 30), FIG. 32 (SEQID NO: 32), F1G. 34 (SEQID NO:
34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40),
FIG. 42 (SEQIDNO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46
(SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ
IDNO: 51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQID NO:
55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59),
FIG. 61 (SEQIDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65
(SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ
ID NO: 69) and FIG. 71 (SEQ ID NO: 71);

(b) the amino acid sequence selected from the group con-
sisting of the amino acid sequence shown in FIG. 2 (SEQ ID
NO: 2), FIG. 4 (SEQID NO: 4), FIG. 6 (SEQIDNO: 6), FIG.
8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ
IDNO: 12), FIG. 14 (SEQID NO: 14), F1G. 16 (SEQID NO:
16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20),
FIG.22 (SEQIDNO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26
(SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ
IDNO: 30), FIG. 32 (SEQID NO: 32), F1G. 34 (SEQID NO:
34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40),
FIG. 42 (SEQIDNO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46
(SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ
IDNO: 51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQID NO:
55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59),
FIG. 61 (SEQIDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65
(SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ
ID NO: 69) and FIG. 71 (SEQ ID NO: 71), lacking its asso-
ciated signal peptide sequence;

(c) an amino acid sequence of an extracellular domain of
the polypeptide selected from the group consisting of the
amino acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG.
4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ ID
NO: 8), FIG. 10 (SEQID NO: 10), FIG. 12 (SEQIDNO: 12),
FIG. 14 (SEQIDNO: 14), FIG.16 (SEQIDNO: 16), FIG. 18
(SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ
IDNO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26 (SEQID NO:
26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30),
FIG.32 (SEQIDNO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36
(SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ
IDNO: 42), FIG. 44 (SEQ ID NO: 44), F1G. 46 (SEQID NO:
46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51),
FIG. 53 (SEQIDNO: 53), FIG.55 (SEQ ID NO: 55), FIG. 57
(SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ
IDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQID NO:
65), FIG. 67 (SEQIDNO: 67), FIG. 69 (SEQ ID NO: 69) and
FIG. 71 (SEQ ID NO: 71), with its associated signal peptide
sequence;

(d) an amino acid sequence of an extracellular domain of
the polypeptide selected from the group consisting of the
amino acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG.
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4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ ID
NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQIDNO: 12),
FIG. 14 (SEQIDNO: 14),FIG.16 (SEQIDNO: 16),FIG. 18
(SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ
IDNO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26 (SEQ ID NO:
26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30),
FIG.32 (SEQIDNO: 32),FIG. 34 (SEQIDNO: 34), FIG. 36
(SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ
IDNO: 42), FIG. 44 (SEQ ID NO: 44), F1G. 46 (SEQ ID NO:
46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51),
FIG. 53 (SEQIDNO: 53).FIG. 55 (SEQ IDNO: 55), FIG. 57
(SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ
IDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO:
65), FIG. 67 (SEQIDNO: 67), FIG. 69 (SEQ ID NO: 69) and
FIG. 71 (SEQ ID NO: 71), lacking its associated signal pep-
tide sequence;

(e) an amino acid sequence encoded by the nucleotide
sequence selected from the group consisting of the nucleotide
sequence shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID
NO:3), FIG. 5 (SEQID NO: 5), FIG. 7 (SEQ ID NO: 7), FIG.
9 (SEQIDNO: 9), FIG.1(SEQIDNO: 11),FIG. 13 (SEQID
NO: 13), FIG. 15 (SEQ ID NO: 15), FIG. 17 (SEQ ID NO:
17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ ID NO: 21),
FIG. 23 (SEQIDNO: 23), FIG. 25 (SEQ IDNO: 25), FIG. 27
(SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29), FIG. 31 (SEQ
IDNO: 31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO:
35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ ID NO: 39),
FIG. 41 (SEQIDNO: 41),FIG. 43 (SEQIDNO: 43), F1G. 45
(SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47), FIG. 48 (SEQ
IDNO: 48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO:
52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ ID NO: 56),
FIG. 58 (SEQIDNO: 58), FIG. 60 (SEQID NO: 60), FIG. 62
(SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ
ID NO: 66), FI1G. 68 (SEQ ID NO: 68) and FIG. 70 (SEQ ID
NO: 70); or

() an amino acid sequence encoded by the full-length
coding region of the nucleotide sequence selected from the
group consisting of the nucleotide sequence shown in FIG. 1
(SEQIDNO: 1), FIG. 3 (SEQIDNO:3),FIG. 5 (SEQID NO:
5), FIG. 7 (SEQ ID NO: 7), FIG. 9 (SEQ ID NO: 9), FIG. 11
(SEQ ID NO: 11), FIG. 13 (SEQ ID NO: 13), FIG. 15 (SEQ
IDNO: 15),FIG. 17 (SEQID NO: 17), F1IG. 19 (SEQ ID NO:
19), FIG. 21 (SEQ ID NO: 21), FIG. 23 (SEQ ID NO: 23),
FIG. 25 (SEQIDNO: 25),FIG. 27 (SEQIDNO: 27), FIG. 29
(SEQ ID NO: 29), FIG. 31 (SEQ ID NO: 31), FIG. 33 (SEQ
IDNO: 33), FIG. 35 (SEQ ID NO: 35), FIG. 37 (SEQ ID NO:
37), FIG. 39 (SEQ ID NO: 39), FIG. 41 (SEQ ID NO: 41),
FIG. 43 (SEQIDNO: 43),FIG. 45 (SEQ IDNO: 45), FIG. 47
(SEQ ID NO: 47), FIG. 48 (SEQ ID NO: 48), FIG. 50 (SEQ
IDNO: 50), FIG. 52 (SEQ ID NO: 52), F1G. 54 (SEQ ID NO:
54), FIG. 56 (SEQ ID NO: 56), FIG. 58 (SEQ ID NO: 58),
FIG. 60 (SEQIDNO: 60), FIG. 62 (SEQIDNO: 62), FIG. 64
(SEQ ID NO: 64), FIG. 66 (SEQ ID NO: 66), FIG. 68 (SEQ
ID NO: 68) and FIG. 70 (SEQ ID NO: 70).

17. The antibody of Claim 15 or 16 which is a monoclonal
antibody.

18. The antibody of Claim 15 or 16 which is an antibody
fragment.

19. The antibody of Claim 15 or 16 which is a chimeric or a
humanized antibody.

20. The antibody of Claim 15 or 16 which is conjugated to a
growth inhibitory agent.

21. The antibody of Claim 15 or 16 which is conjugated to a
cytotoxic agent.

22. The antibody of Claim 21, wherein the cytotoxic agent is
selected from the group consisting of toxins, antibiotics,
radioactive isotopes and nucleolytic enzymes.
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23. The antibody of Claim 21, wherein the cytotoxic agent is
a toxin.

24. The antibody of Claim 23, wherein the toxin is selected
from the group consisting of maytansinoid and calicheami-
cin.

25. The antibody of Claim 23, wherein the toxin is a may-
tansinoid.

26. The antibody of Claim 15 or 16 which is produced in
bacteria.

27. The antibody of Claim 15 or 16 which is produced in CHO
cells.

28. The antibody of Claim 15 or 16 which induces death ofa
cell to which it binds.

29. The antibody of Claim 15 or 16 which is detectably
labeled.

30. Anisolated nucleic acid having a nucleotide sequence that
encodes the antibody of Claim 15 or 16.

31. An expression vector comprising the nucleic acid of
Claim 30 operably linked to control sequences recognized by
a host cell transformed with the vector.

32. A host cell comprising the expression vector of Claim 31.
33. The host cell of Claim 32 which is a CHO cell, an E. coli
cell or a yeast cell.

34. A process for producing an antibody comprising culturing
the host cell of Claim 32 under conditions suitable for expres-
sion of said antibody and recovering said antibody from the
cell culture.

35. An isolated oligopeptide that binds to a polypeptide hav-
ing at least 80% amino acid sequence identity to:

(a) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQIDNO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
ID NO: 18), FIG. 20 (SEQ ID NO: 20), F1G. 22 (SEQID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG.30 (SEQ ID NO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49), FIG.51 (SEQID NO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FI1G. 61 (SEQID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71,

(b) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQIDNO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
ID NO: 18), FIG. 20 (SEQ ID NO: 20), F1G. 22 (SEQID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG.30 (SEQ ID NO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49), FIG.51 (SEQID NO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FI1G. 61 (SEQID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71), lacking its associated signal peptide;

(c) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
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the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18),FIG. 20 (SEQID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
IDNO: 26), FIG. 28 (SEQ ID NO: 28), F1G. 30 (SEQ ID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQID NO: 40), FI1G. 42
(SEQ ID NO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ
IDNO: 46), FIG. 49 (SEQ ID NO: 49), F1G. 51 (SEQ ID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57),FIG. 59 (SEQID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ ID NO:
69) and FIG. 71 (SEQ ID NO: 71), with its associated signal
peptide;

(d) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18),FIG. 20 (SEQID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
IDNO: 26), FIG. 28 (SEQ ID NO: 28), F1G. 30 (SEQ ID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQID NO: 40), FI1G. 42
(SEQIDNO: 42),FIG. 44 (SEQIDNO: 44, FIG. 46 (SEQID
NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57),FIG. 59 (SEQID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ ID NO:
69) and FIG. 71 (SEQ ID NO: 71), lacking its associated
signal peptide;

(e) a polypeptide encoded by the nucleotide sequence
selected from the group consisting of the nucleotide sequence
shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID NO:3),
FIG. 5 (SEQIDNO: 5), FIG. 7 (SEQ ID NO: 7), FIG. 9 (SEQ
ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ ID NO:
13), FIG. 15 (SEQ ID NO: 15), FIG. 17 (SEQ ID NO: 17),
FIG.19 (SEQIDNO: 19),FIG. 21 (SEQIDNO: 21), FIG. 23
(SEQ ID NO: 23), FIG. 25 (SEQ ID NO: 25), FIG. 27 (SEQ
IDNO: 27), FIG. 29 (SEQ ID NO: 29), FI1G. 31 (SEQ ID NO:
31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO: 35),
FIG.37 (SEQIDNO: 37),FIG. 39 (SEQIDNO: 39), FIG. 41
(SEQ ID NO: 41), FIG. 43 (SEQ ID NO: 43), FIG. 45 (SEQ
IDNO: 45),FIG. 47 (SEQID NO: 47), F1G. 48 (SEQ ID NO:
48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO: 52),
FIG. 54 (SEQIDNO: 54),FIG. 56 (SEQID NO: 56), FI1G. 58
(SEQ ID NO: 58), FIG. 60 (SEQ ID NO: 60), FIG. 62 (SEQ
IDNO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ ID NO:
66), FIG. 68 (SEQ IDNO: 68) and FIG. 70 (SEQ ID NO: 70);
or

() a polypeptide encoded by the full-length coding region
of'the nucleotide sequence selected from the group consisting
of the nucleotide sequence shown in FIG. 1 (SEQ IDNO: 1),
FIG. 3 (SEQID NO:3), FIG. 5 (SEQ ID NO: 5), FIG. 7 (SEQ
IDNO:7),FIG.9 (SEQIDNO: 9), FIG.11 (SEQIDNO: 11),
FIG.13 (SEQIDNO: 13),FIG. 15 (SEQIDNO: 15), FIG. 17
(SEQ ID NO: 17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ
IDNO: 21), FIG. 23 (SEQ ID NO: 23), FI1G. 25 (SEQ ID NO:
25), FIG. 27 (SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29),
FIG. 31 (SEQIDNO: 31),FIG. 33 (SEQIDNO: 33), FIG. 35
(SEQ ID NO: 35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ
IDNO: 39), FIG. 41 (SEQID NO: 41), FI1G. 43 (SEQ ID NO:
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43), FIG. 45 (SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47),
FIG. 48 (SEQIDNO: 48), FIG.50 (SEQ ID NO: 50), FIG. 52
(SEQ ID NO: 52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ
ID NO: 56), FIG. 58 (SEQ ID NO: 58), F1G. 60 (SEQID NO:
60), FIG. 62 (SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64),
FIG. 66 (SEQIDNO: 66), FIG. 68 (SEQ ID NO: 68) and FIG.
70 (SEQ ID NO: 70).

36. An isolated oligopeptide that binds to a polypeptide hav-
ing:

(a) the amino acid sequence selected from the group con-
sisting of the amino acid sequence shown in FIG. 2 (SEQ ID
NO: 2), FIG. 4 (SEQID NO: 4), FIG. 6 (SEQIDNO: 6), FIG.
8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ
IDNO: 12), FIG. 14 (SEQID NO: 14), F1G. 16 (SEQID NO:
16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20),
FIG.22 (SEQIDNO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26
(SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ
IDNO: 30), FIG. 32 (SEQID NO: 32), F1G. 34 (SEQID NO:
34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40),
FIG. 42 (SEQIDNO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46
(SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ
IDNO: 51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQID NO:
55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59),
FIG. 61 (SEQIDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65
(SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ
ID NO: 69) and FIG. 71 (SEQ ID NO: 71);

(b) the amino acid sequence selected from the group con-
sisting of the amino acid sequence shown in FIG. 2 (SEQ ID
NO: 2), FIG. 4 (SEQID NO: 4), FIG. 6 (SEQIDNO: 6), FIG.
8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ
IDNO: 12), FIG. 14 (SEQID NO: 14), F1G. 16 (SEQID NO:
16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20),
FIG.22 (SEQIDNO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26
(SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ
IDNO: 30), FIG. 32 (SEQID NO: 32), F1G. 34 (SEQID NO:
34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40),
FIG. 42 (SEQIDNO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46
(SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ
IDNO: 51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQID NO:
55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59),
FIG. 61 (SEQIDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65
(SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ
ID NO: 69) and FIG. 71 (SEQ ID NO: 71), lacking its asso-
ciated signal peptide sequence;

(c) an amino acid sequence of an extracellular domain of
the polypeptide selected from the group consisting of the
amino acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG.
4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ ID
NO: 8), FIG. 10 (SEQID NO: 10), FIG. 12 (SEQIDNO: 12),
FIG. 14 (SEQIDNO: 14), FIG.16 (SEQIDNO: 16), FIG. 18
(SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ
IDNO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26 (SEQID NO:
26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30),
FIG.32 (SEQIDNO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36
(SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ
IDNO: 42), FIG. 44 (SEQ ID NO: 44), F1G. 46 (SEQID NO:
46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51),
FIG. 53 (SEQIDNO: 53), FIG.55 (SEQ ID NO: 55), FIG. 57
(SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ
IDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQID NO:
65), FIG. 67 (SEQIDNO: 67), FIG. 69 (SEQ ID NO: 69) and
FIG. 71 (SEQ ID NO: 71), with its associated signal peptide
sequence;

(d) an amino acid sequence of an extracellular domain of
the polypeptide selected from the group consisting of the
amino acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG.
4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ ID
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NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQIDNO: 12),
FIG. 14 (SEQIDNO: 14),FIG.16 (SEQIDNO: 16),FIG. 18
(SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ
IDNO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26 (SEQ ID NO:
26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30),
FIG.32 (SEQIDNO: 32),FIG. 34 (SEQIDNO: 34), FIG. 36
(SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ
IDNO: 42), FIG. 44 (SEQ ID NO: 44), F1G. 46 (SEQ ID NO:
46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51),
FIG. 53 (SEQIDNO: 53),FIG. 55 (SEQ IDNO: 55), FIG. 57
(SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ
IDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO:
65), FIG. 67 (SEQIDNO: 67), FIG. 69 (SEQ ID NO: 69) and
FIG. 71 (SEQ ID NO: 71), lacking its associated signal pep-
tide sequence;

(e) an amino acid sequence encoded by the nucleotide
sequence selected from the group consisting of the nucleotide
sequence shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID
NO:3), FIG. 5 (SEQID NO: 5), FIG. 7 (SEQ ID NO: 7), FIG.
9 (SEQ ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ
IDNO: 13), FIG. 15 (SEQID NO: 15), FIG. 17 (SEQ ID NO:
17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ ID NO: 21),
FIG. 23 (SEQIDNO: 23), FIG. 25 (SEQ IDNO: 25), FIG. 27
(SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29), FIG. 31 (SEQ
IDNO: 31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO:
35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ ID NO: 39),
FIG. 41 (SEQIDNO: 41),FIG. 43 (SEQIDNO: 43), F1G. 45
(SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47), FIG. 48 (SEQ
IDNO: 48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO:
52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ ID NO: 56),
FIG. 58 (SEQIDNO: 58), FIG. 60 (SEQID NO: 60), FIG. 62
(SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ
ID NO: 66), FI1G. 68 (SEQ ID NO: 68) and FIG. 70 (SEQ ID
NO: 70); or

() an amino acid sequence encoded by the full-length
coding region of the nucleotide sequence selected from the
group consisting of the nucleotide sequence shown in FIG. 1
(SEQIDNO: 1), FIG. 3 (SEQIDNO:3),FIG. 5 (SEQID NO:
5), FIG. 7 (SEQ ID NO: 7), FIG. 9 (SEQ ID NO: 9), FIG. 11
(SEQ ID NO: 11), FIG. 13 (SEQ ID NO: 13), FIG. 15 (SEQ
IDNO: 15),FIG. 17 (SEQID NO: 17), F1IG. 19 (SEQ ID NO:
19), FIG. 21 (SEQ ID NO: 21), FIG. 23 (SEQ ID NO: 23),
FIG. 25 (SEQIDNO: 25),FIG. 27 (SEQIDNO: 27), FIG. 29
(SEQ ID NO: 29), FIG. 31 (SEQ ID NO: 31), FIG. 33 (SEQ
IDNO: 33), FIG. 35 (SEQ ID NO: 35), FIG. 37 (SEQ ID NO:
37), FIG. 39 (SEQ ID NO: 39), FIG. 41 (SEQ ID NO: 41),
FIG. 43 (SEQIDNO: 43),FIG. 45 (SEQ IDNO: 45), FIG. 47
(SEQ ID NO: 47), FIG. 48 (SEQ ID NO: 48), FIG. 50 (SEQ
IDNO: 50), FIG. 52 (SEQ ID NO: 52), F1G. 54 (SEQ ID NO:
54), FIG. 56 (SEQ ID NO: 56), FIG. 58 (SEQ ID NO: 58),
FIG. 60 (SEQIDNO: 60), FIG. 62 (SEQIDNO: 62), FIG. 64
(SEQ ID NO: 64), FIG. 66 (SEQ ID NO: 66), FIG. 68 (SEQ
ID NO: 68) and FIG. 70 (SEQ ID NO: 70).
37.The oligopeptide of Claim 35 or 36 which is conjugated to
a growth inhibitory agent.

38. The oligopeptide of Claim 35 or 36 which is conjugated to
a cytotoxic agent.

39. The oligopeptide of Claim 38, wherein the cytotoxic agent
is selected from the group consisting of toxins, antibiotics,
radioactive isotopes and nucleolytic enzymes.

40. The oligopeptide of Claim 38, wherein the cytotoxic agent
is a toxin.

41. The oligopeptide of Claim 40, wherein the toxin is
selected from the group consisting of maytansinoid and cali-
cheamicin.

42. The oligopeptide of Claim 40, wherein the toxin is a
maytansinoid.
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43. The oligopeptide of Claim 35 or 36 which induces death
of a cell to which it binds.

44. The oligopeptide of Claim 35 or 36 which is detectably
labeled.

45. A TAHO binding organic molecule that binds to a
polypeptide having atleast 80% amino acid sequence identity
to:

(a) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4),FIG. 6 (SEQIDNO: 6), FIG. 8 (SEQID NO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
IDNO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQID NO: 28), FIG. 30 (SEQ ID NO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQID NO: 49), FIG. 51 (SEQ ID NO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57),FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FI1G.
71 (SEQ ID NO: 71);

(b) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4),FIG. 6 (SEQIDNO: 6), FIG. 8 (SEQID NO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
IDNO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQID NO: 28), FIG. 30 (SEQ ID NO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQID NO: 49), FIG. 51 (SEQ ID NO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57),FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FI1G.
71 (SEQ ID NO: 71), lacking its associated signal peptide;

(c) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQID NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
IDNO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42
(SEQ ID NO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ
IDNO: 46), F1G. 49 (SEQ ID NO: 49), FIG. 51 (SEQID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG. 57 (SEQID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQID NO:
69) and FI1G. 71 (SEQ ID NO: 71), with its associated signal
peptide;

(d) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQID NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
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12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18),FIG. 20 (SEQID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
IDNO: 26), FIG. 28 (SEQ ID NO: 28), F1G. 30 (SEQ ID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQID NO: 40), FI1G. 42
(SEQ ID NO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ
IDNO: 46), FIG. 49 (SEQ ID NO: 49), F1G. 51 (SEQ ID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57),FIG. 59 (SEQID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ ID NO:
69) and FIG. 71 (SEQ ID NO: 71), lacking its associated
signal peptide;

(e) a polypeptide encoded by the nucleotide sequence
selected from the group consisting of the nucleotide sequence
shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID NO:3),
FIG. 5 (SEQIDNO: 5), FIG. 7 (SEQ ID NO: 7), FIG. 9 (SEQ
ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ ID NO:
13), FIG. 15 (SEQ ID NO: 15), FIG. 17 (SEQ ID NO: 17),
FIG.19 (SEQIDNO: 19),FIG. 21 (SEQIDNO: 21), FIG. 23
(SEQ ID NO: 23), FIG. 25 (SEQ ID NO: 25), FIG. 27 (SEQ
IDNO: 27), FIG. 29 (SEQ ID NO: 29), FI1G. 31 (SEQ ID NO:
31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO: 35),
FIG.37 (SEQIDNO: 37),FIG. 39 (SEQIDNO: 39), FIG. 41
(SEQ ID NO: 41), FIG. 43 (SEQ ID NO: 43), FIG. 45 (SEQ
IDNO: 45),FIG. 47 (SEQID NO: 47), F1G. 48 (SEQ ID NO:
48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO: 52),
FIG. 54 (SEQIDNO: 54),FIG. 56 (SEQID NO: 56), FI1G. 58
(SEQ ID NO: 58), FIG. 60 (SEQ ID NO: 60), FIG. 62 (SEQ
IDNO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ ID NO:
66), FIG. 68 (SEQ IDNO: 68) and FIG. 70 (SEQ ID NO: 70);
or

() a polypeptide encoded by the full-length coding region
of'the nucleotide sequence selected from the group consisting
of the nucleotide sequence shown in FIG. 1 (SEQ IDNO: 1),
FIG. 3 (SEQID NO:3), FIG. 5 (SEQ ID NO: 5), FIG. 7 (SEQ
IDNO:7),FIG.9 (SEQIDNO: 9), FIG.11 (SEQIDNO: 11),
FIG.13 (SEQIDNO: 13),FIG. 15 (SEQIDNO: 15), FIG. 17
(SEQ ID NO: 17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ
IDNO: 21), FIG. 23 (SEQ ID NO: 23), FI1G. 25 (SEQ ID NO:
25), FIG. 27 (SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29),
FIG. 31 (SEQIDNO: 31),FIG. 33 (SEQIDNO: 33), FIG. 35
(SEQ ID NO: 35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ
IDNO: 39), FIG. 41 (SEQID NO: 41), FI1G. 43 (SEQ ID NO:
43), FIG. 45 (SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47),
FIG. 48 (SEQIDNO: 48), FIG. 50 (SEQID NO: 50), FIG. 52
(SEQ ID NO: 52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ
IDNO: 56), FIG. 58 (SEQ ID NO: 58), FIG. 60 (SEQ ID NO:
60), FIG. 62 (SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64),
FIG. 66 (SEQIDNO: 66), FIG. 68 (SEQ ID NO: 68) and FIG.
70 (SEQ ID NO: 70).

46. The organic molecule of Claim 45 that binds to a polypep-
tide having:

(a) the amino acid sequence selected from the group con-
sisting of the amino acid sequence shown in FIG. 2 (SEQ ID
NO: 2),FIG. 4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG.
8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ
IDNO: 12), FIG. 14 (SEQID NO: 14), F1IG. 16 (SEQ ID NO:
16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20),
FIG.22 (SEQIDNO: 22),FIG. 24 (SEQIDNO: 24), FIG. 26
(SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ
IDNO: 30), FIG. 32 (SEQID NO: 32), F1G. 34 (SEQ ID NO:
34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40),
FIG. 42 (SEQIDNO: 42),FIG. 44 (SEQIDNO: 44), F1G. 46
(SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ
IDNO: 51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO:
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55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59),
FIG. 61 (SEQIDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65
(SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ
ID NO: 69) and FIG. 71 (SEQ ID NO: 71);

(b) the amino acid sequence selected from the group con-
sisting of the amino acid sequence shown in FIG. 2 (SEQ ID
NO: 2), FIG. 4 (SEQID NO: 4), FIG. 6 (SEQIDNO: 6), FIG.
8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ
IDNO: 12), FIG. 14 (SEQID NO: 14), F1G. 16 (SEQID NO:
16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20),
FIG.22 (SEQIDNO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26
(SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ
IDNO: 30), FIG. 32 (SEQID NO: 32), F1G. 34 (SEQID NO:
34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40),
FIG. 42 (SEQIDNO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46
(SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ
IDNO: 51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQID NO:
55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59),
FIG. 61 (SEQIDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65
(SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ
ID NO: 69) and FIG. 71 (SEQ ID NO: 71), lacking its asso-
ciated signal peptide sequence;

(c) an amino acid sequence of an extracellular domain of
the polypeptide selected from the group consisting of the
amino acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG.
4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ ID
NO: 8), FIG. 10 (SEQID NO: 10), FIG. 12 (SEQIDNO: 12),
FIG. 14 (SEQIDNO: 14), FIG.16 (SEQIDNO: 16), FIG. 18
(SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ
IDNO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26 (SEQID NO:
26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30),
FIG.32 (SEQIDNO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36
(SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ
IDNO: 42), FIG. 44 (SEQ ID NO: 44), F1G. 46 (SEQID NO:
46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51),
FIG. 53 (SEQIDNO: 53), FIG.55 (SEQ ID NO: 55), FIG. 57
(SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ
IDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQID NO:
65), FIG. 67 (SEQIDNO: 67), FIG. 69 (SEQ ID NO: 69) and
FIG. 71 (SEQ ID NO: 71), with its associated signal peptide
sequence;

(d) an amino acid sequence of an extracellular domain of
the polypeptide selected from the group consisting of the
amino acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG.
4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ ID
NO: 8), FIG. 10 (SEQID NO: 10), FIG. 12 (SEQIDNO: 12),
FIG. 14 (SEQIDNO: 14), FIG.16 (SEQIDNO: 16), FIG. 18
(SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ
IDNO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26 (SEQID NO:
26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30),
FIG.32 (SEQIDNO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36
(SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ
ID NO: 42), FIG. 44 (SEQ ID NO: 44, F1G. 46 (SEQ ID NO:
46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51),
FIG. 53 (SEQIDNO: 53), FIG.55 (SEQ ID NO: 55), FIG. 57
(SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ
IDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQID NO:
65), FIG. 67 (SEQIDNO: 67), FIG. 69 (SEQ ID NO: 69) and
FIG. 71 (SEQ ID NO: 71), lacking its associated signal pep-
tide sequence;

(e) an amino acid sequence encoded by the nucleotide
sequence selected from the group consisting of the nucleotide
sequence shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID
NO:3), FIG. 5 (SEQID NO: 5), FIG. 7 (SEQ ID NO: 7), FIG.
9 (SEQ ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ
IDNO: 13), FIG. 15 (SEQID NO: 15), F1IG. 17 (SEQID NO:
17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ ID NO: 21),
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FIG. 23 (SEQIDNO: 23), FIG. 25 (SEQ IDNO: 25), FIG. 27
(SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29), FIG. 31 (SEQ
IDNO: 31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO:
35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ ID NO: 39),
FIG. 41 (SEQIDNO: 41),FIG. 43 (SEQIDNO: 43), F1G. 45
(SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47), FIG. 48 (SEQ
IDNO: 48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO:
52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ ID NO: 56),
FIG. 58 (SEQIDNO: 58), FIG. 60 (SEQID NO: 60), FIG. 62
(SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ
ID NO: 66), FI1G. 68 (SEQ ID NO: 68) and FIG. 70 (SEQ ID
NO: 70); or

() an amino acid sequence encoded by the full-length
coding region of the nucleotide sequence selected from the
group consisting of the nucleotide sequence shown in FIG. 1
(SEQIDNO: 1), FIG. 3 (SEQIDNO:3),FIG. 5 (SEQID NO:
5), FIG. 7 (SEQ ID NO: 7), FIG. 9 (SEQ ID NO: 9), FIG. 11
(SEQ ID NO: 11), FIG. 13 (SEQ ID NO: 13), FIG. 15 (SEQ
IDNO: 15),FIG. 17 (SEQID NO: 17), F1IG. 19 (SEQ ID NO:
19), FIG. 21 (SEQ ID NO: 21), FIG. 23 (SEQ ID NO: 23),
FIG. 25 (SEQIDNO: 25),FIG. 27 (SEQIDNO: 27), FIG. 29
(SEQ ID NO: 29), FIG. 31 (SEQ ID NO: 31), FIG. 33 (SEQ
IDNO: 33), FIG. 35 (SEQ ID NO: 35), FIG. 37 (SEQ ID NO:
37), FIG. 39 (SEQ ID NO: 39), FIG. 41 (SEQ ID NO: 41),
FIG. 43 (SEQIDNO: 43),FIG. 45 (SEQ IDNO: 45), FIG. 47
(SEQ ID NO: 47), FIG. 48 (SEQ ID NO: 48), FIG. 50 (SEQ
IDNO: 50), FIG. 52 (SEQ ID NO: 52), F1G. 54 (SEQ ID NO:
54), FIG. 56 (SEQ ID NO: 56), FIG. 58 (SEQ ID NO: 58),
FIG. 60 (SEQIDNO: 60), FIG. 62 (SEQIDNO: 62), FIG. 64
(SEQ ID NO: 64), FIG. 66 (SEQ ID NO: 66), FIG. 68 (SEQ
ID NO: 68) and FIG. 70 (SEQ ID NO: 70).
47. The organic molecule of Claim 45 or 46 which is conju-
gated to a growth inhibitory agent.
48. The organic molecule of Claim 45 or 46 which is conju-
gated to a cytotoxic agent.
49. The organic molecule of Claim 48, wherein the cytotoxic
agent is selected from the group consisting of toxins, antibi-
otics, radioactive isotopes and nucleolytic enzymes.
50. The organic molecule of Claim 48, wherein the cytotoxic
agent is a toxin.
51. The organic molecule of Claim 50, wherein the toxin is
selected from the group consisting of maytansinoid and cali-
cheamicin.
52. The organic molecule of Claim 50, wherein the toxin is a
maytansinoid.
53. The organic molecule of Claim 45 or 46 which induces
death of a cell to which it binds.
54.The organic molecule of Claim 45 or 4 which is detectably
labeled.
55. A composition of matter comprising:

(a) the polypeptide of Claim 11;

(b) the polypeptide of Claim 12;

(c) the antibody of Claim 15;

(d) the antibody of Claim 16;

(e) the oligopeptide of Claim 35;

() the oligopeptide of Claim 36;

(g) the TAHO binding organic molecule of Claim 45; or

(h) the TAHO binding organic molecule of Claim 46; in
combination with a carrier.
56. The composition of matter of Claim 55, wherein said
carrier is a pharmaceutically acceptable carrier.
57. An article of manufacture comprising:

(a) a container; and

(b) the composition of matter of Claim 55 contained within
said container.
58.The article of manufacture of Claim 57 further comprising
a label affixed to said container, or a package insert included
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with said container, referring to the use of said composition of
matter for the therapeutic treatment of or the diagnostic detec-
tion of a cancer.

59. A method of inhibiting the growth of a cell that expresses
a protein having at least 80% amino acid sequence identity to:

(a) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQIDNO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
ID NO: 18), FIG. 20 (SEQ ID NO: 20), F1G. 22 (SEQID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG.30 (SEQ ID NO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49), FIG.51 (SEQID NO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FI1G. 61 (SEQID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71,

(b) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQIDNO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
ID NO: 18), FIG. 20 (SEQ ID NO: 20), F1G. 22 (SEQID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG.30 (SEQ ID NO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49), FIG.51 (SEQID NO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FI1G. 61 (SEQID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71), lacking its associated signal peptide;

(c) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18), FIG.20 (SEQ ID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
ID NO: 26), FIG. 28 (SEQ ID NO: 28), F1IG. 30 (SEQID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42
(SEQ ID NO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ
IDNO: 46), FIG. 49 (SEQ ID NO: 49), F1G. 51 (SEQID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57), FIG.59 (SEQ ID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQID NO: 67), FIG. 69 (SEQID NO:
69) and FI1G. 71 (SEQ ID NO: 71), with its associated signal
peptide;

(d) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18), FIG.20 (SEQ ID NO: 20), FIG. 22
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(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
IDNO: 26), F1IG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQID NO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42
(SEQIDNO: 42),FI1G. 44 (SEQID NO: 44, F1G. 46 (SEQID
NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG. 57 (SEQID NO: 57),FIG. 59 (SEQ ID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ ID NO:
69) and FIG. 71 (SEQ ID NO: 71), lacking its associated
signal peptide;

(e) a polypeptide encoded by the nucleotide sequence
selected from the group consisting of the nucleotide sequence
shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID NO:3),
FIG. 5 (SEQID NO: 5), FIG. 7 (SEQ ID NO: 7), FIG. 9 (SEQ
ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ ID NO:
13), FIG. 15 (SEQ ID NO: 15), FIG. 17 (SEQ ID NO: 17),
FIG.19 (SEQID NO: 19), FIG. 21 (SEQID NO: 21), FI1G. 23
(SEQ ID NO: 23), FIG. 25 (SEQ ID NO: 25), FIG. 27 (SEQ
IDNO: 27),FIG. 29 (SEQ ID NO: 29), FIG. 31 (SEQ ID NO:
31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO: 35),
FIG. 37 (SEQID NO: 37),FIG. 39 (SEQ ID NO: 39), FIG. 41
(SEQ ID NO: 41), FIG. 43 (SEQ ID NO: 43), FIG. 45 (SEQ
IDNO: 45),FI1G. 47 (SEQ ID NO: 47), FIG. 48 (SEQ ID NO:
48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO: 52),
FIG. 54 (SEQID NO: 54), FIG. 56 (SEQ ID NO: 56), F1G. 58
(SEQ ID NO: 58), FIG. 60 (SEQ ID NO: 60), FIG. 62 (SEQ
IDNO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ ID NO:
66), F1G. 68 (SEQ ID NO: 68) and FIG. 70 (SEQ ID NO: 70);
or

() a polypeptide encoded by the full-length coding region
of'the nucleotide sequence selected from the group consisting
of the nucleotide sequence shown in FIG. 1 (SEQ IDNO: 1),
FIG. 3 (SEQID NO:3), FIG. 5 (SEQ ID NO: 5), FIG. 7 (SEQ
IDNO:7),F1G.9 (SEQIDNO: 9), FIG.11 (SEQIDNO: 11),
FIG.13 (SEQID NO: 13),FIG. 15 (SEQIDNO: 15), F1IG. 17
(SEQ ID NO: 17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ
IDNO: 21),FIG. 23 (SEQ ID NO: 23), FIG. 25 (SEQ ID NO:
25), FIG. 27 (SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29),
FIG. 31 (SEQID NO: 31),FIG. 33 (SEQID NO: 33), F1G. 35
(SEQ ID NO: 35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ
IDNO: 39),FIG. 41 (SEQID NO: 41), FIG. 43 (SEQ ID NO:
43), FIG. 45 (SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47),
FIG. 48 (SEQID NO: 48), FIG. 50 (SEQ ID NO: 50), F1G. 52
(SEQ ID NO: 52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ
IDNO: 56), FIG. 58 (SEQ ID NO: 58), FIG. 60 (SEQ ID NO:
60), FIG. 62 (SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64),
FIG. 66 (SEQ ID NO: 66),FIG. 68 (SEQID NO: 68) and F1G.
70 (SEQ ID NO: 70), said method comprising contacting said
cell with an antibody, oligopeptide or organic molecule that
binds to said protein, the binding of said antibody, oligopep-
tide or organic molecule to said protein thereby causing an
inhibition of growth of said cell.

60. The method of Claim 59, wherein said antibody is a
monoclonal antibody.

61. The method of Claim 59, wherein said antibody is an
antibody fragment.

62. The method of Claim 59, wherein said antibody is a
chimeric or a humanized antibody.

63. The method of Claim 59, wherein said antibody, oli-
gopeptide or organic molecule is conjugated to a growth
inhibitory agent.

64. The method of Claim 59, wherein said antibody, oli-
gopeptide or organic molecule is conjugated to a cytotoxic
agent.
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65. The method of Claim 64, wherein said cytotoxic agent is
selected from the group consisting of toxins, antibiotics,
radioactive isotopes and nucleolytic enzymes.

66. The method of Claim 64, wherein the cytotoxic agent is a
toxin.

67. The method of Claim 66, wherein the toxin is selected
from the group consisting of maytansinoid and calicheami-
cin.

68. The method of Claim 66, wherein the toxin is a maytansi-
noid.

69. The method of Claim 59, wherein said antibody is pro-
duced in bacteria.

70. The method of Claim 59, wherein said antibody is pro-
duced in CHO cells.

71. The method of Claim 59, wherein said cell is a hemato-
poietic cell.

72. The method of Claim 71, wherein said hematopoietic cell
is selected from the group consisting of a lymphocyte, leuko-
cyte, platelet, erythrocyte and natural killer cell.

73. The method of Claim 72, wherein said lymphocyte is a B
cellor T cell.

74. The method of claim 73 wherein said lymphocyte is a
cancer cell.

75. The method of claim 74 wherein said cancer cell is further
exposed to radiation treatment or a chemotherapeutic agent.
76. The method of claim 75, wherein said cancer cell is
selected from the group consisting of a lymphoma cell, a
myeloma cell and a leukemia cell.

77. The method of Claim 71, wherein said protein is more
abundantly expressed by said hematopoietic cell as compared
to a non-hematopoietic cell.

78. The method of Claim 59 which causes the death of said
cell.

79. The method of Claim 59, wherein said protein has:

(a) the amino acid sequence selected from the group con-
sisting of the amino acid sequence shown in FIG. 2 (SEQ ID
NO: 2), FIG. 4 (SEQID NO: 4), FIG. 6 (SEQIDNO: 6), FIG.
8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ
IDNO: 12), FIG. 14 (SEQID NO: 14), F1G. 16 (SEQID NO:
16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20),
FIG.22 (SEQIDNO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26
(SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ
IDNO: 30), FIG. 32 (SEQID NO: 32), F1G. 34 (SEQID NO:
34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40),
FIG. 42 (SEQIDNO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46
(SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ
IDNO: 51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQID NO:
55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59),
FIG. 61 (SEQIDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65
(SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ
ID NO: 69) and FIG. 71 (SEQ ID NO: 71);

(b) the amino acid sequence selected from the group con-
sisting of the amino acid sequence shown in FIG. 2 (SEQ ID
NO: 2), FIG. 4 (SEQID NO: 4), FIG. 6 (SEQIDNO: 6), FIG.
8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ
IDNO: 12), FIG. 14 (SEQID NO: 14), F1G. 16 (SEQID NO:
16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20),
FIG.22 (SEQIDNO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26
(SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ
IDNO: 30), FIG. 32 (SEQID NO: 32), F1G. 34 (SEQID NO:
34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40),
FIG. 42 (SEQIDNO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46
(SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ
IDNO: 51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQID NO:
55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59),
FIG. 61 (SEQIDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65
(SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ
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ID NO: 69) and FIG. 71 (SEQ ID NO: 71), lacking its asso-
ciated signal peptide sequence;

(c) an amino acid sequence of an extracellular domain of
the polypeptide selected from the group consisting of the
amino acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG.
4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ ID
NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQIDNO: 12),
FIG. 14 (SEQIDNO: 14),FIG.16 (SEQIDNO: 16),FIG. 18
(SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ
IDNO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26 (SEQ ID NO:
26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30),
FIG.32 (SEQIDNO: 32),FIG. 34 (SEQIDNO: 34), FIG. 36
(SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ
IDNO: 42), FIG. 44 (SEQ ID NO: 44), F1G. 46 (SEQ ID NO:
46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51),
FIG. 53 (SEQIDNO: 53),FIG. 55 (SEQ IDNO: 55), FIG. 57
(SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ
IDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO:
65), FIG. 67 (SEQIDNO: 67), FIG. 69 (SEQ ID NO: 69) and
FIG. 71 (SEQ ID NO: 71), with its associated signal peptide
sequence;

(d) an amino acid sequence of an extracellular domain of
the polypeptide selected from the group consisting of the
amino acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG.
4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ ID
NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQIDNO: 12),
FIG. 14 (SEQIDNO: 14),FIG.16 (SEQIDNO: 16),FIG. 18
(SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ
IDNO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26 (SEQ ID NO:
26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30),
FIG.32 (SEQIDNO: 32),FIG. 34 (SEQIDNO: 34), FIG. 36
(SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ
IDNO: 42), FIG. 44 (SEQ ID NO: 44), F1G. 46 (SEQ ID NO:
46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51),
FIG. 53 (SEQIDNO: 53),FIG. 55 (SEQ IDNO: 55), FIG. 57
(SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ
IDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO:
65), FIG. 67 (SEQIDNO: 67), FIG. 69 (SEQ ID NO: 69) and
FIG. 71 (SEQ ID NO: 71), lacking its associated signal pep-
tide sequence;

(e) an amino acid sequence encoded by the nucleotide
sequence selected from the group consisting of the nucleotide
sequence shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID
NO:3), FIG. 5 (SEQID NO: 5), FIG. 7 (SEQ ID NO: 7), FIG.
9 (SEQ ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ
IDNO: 13), FIG. 15 (SEQID NO: 15), FIG. 17 (SEQ ID NO:
17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ ID NO: 21),
FIG. 23 (SEQIDNO: 23), FIG. 25 (SEQ IDNO: 25), FIG. 27
(SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29), FIG. 31 (SEQ
IDNO: 31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO:
35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ ID NO: 39),
FIG. 41 (SEQIDNO: 41),FIG. 43 (SEQIDNO: 43), F1G. 45
(SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47), FIG. 48 (SEQ
IDNO: 48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO:
52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ ID NO: 56),
FIG. 58 (SEQIDNO: 58), FIG. 60 (SEQID NO: 60), FIG. 62
(SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ
ID NO: 66), FI1G. 68 (SEQ ID NO: 68) and FIG. 70 (SEQ ID
NO: 70); or

() an amino acid sequence encoded by the full-length
coding region of the nucleotide sequence selected from the
group consisting of the nucleotide sequence shown in FIG. 1
(SEQIDNO: 1), FIG. 3 (SEQIDNO:3),FIG. 5 (SEQID NO:
5), FIG. 7 (SEQ ID NO: 7), FIG. 9 (SEQ ID NO: 9), FIG. 11
(SEQ ID NO: 11), FIG. 13 (SEQ ID NO: 13), FIG. 15 (SEQ
IDNO: 15),FIG. 17 (SEQID NO: 17), F1IG. 19 (SEQ ID NO:
19), FIG. 21 (SEQ ID NO: 21), FIG. 23 (SEQ ID NO: 23),
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FIG. 25 (SEQIDNO: 25), FIG.27 (SEQ ID NO: 27), FIG. 29
(SEQ ID NO: 29), FIG. 31 (SEQ ID NO: 31), FIG. 33 (SEQ
IDNO: 33), FIG. 35 (SEQID NO: 35), F1IG. 37 (SEQID NO:
37), FIG. 39 (SEQ ID NO: 39), FIG. 41 (SEQ ID NO: 41),
FIG. 43 (SEQIDNO: 43), FIG. 45 (SEQ ID NO: 45), FIG. 47
(SEQ ID NO: 47), FIG. 48 (SEQ ID NO: 48), FIG. 50 (SEQ
ID NO: 50), FIG. 52 (SEQ ID NO: 52), F1G. 54 (SEQID NO:
54), FIG. 56 (SEQ ID NO: 56), FIG. 58 (SEQ ID NO: 58),
FIG. 60 (SEQIDNO: 60), FIG. 62 (SEQ ID NO: 62), FIG. 64
(SEQ ID NO: 64), FIG. 66 (SEQ ID NO: 66), FIG. 68 (SEQ
ID NO: 68) and FIG. 70 (SEQ ID NO: 70).

80. A method of therapeutically treating a mammal having a
cancerous tumor comprising cells that express a protein hav-
ing at least 80% amino acid sequence identity to:

(a) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQIDNO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
ID NO: 18), FIG. 20 (SEQ ID NO: 20), F1G. 22 (SEQID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG.30 (SEQ ID NO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49), FIG.51 (SEQID NO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FI1G. 61 (SEQID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71,

(b) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQIDNO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
ID NO: 18), FIG. 20 (SEQ ID NO: 20), F1G. 22 (SEQID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG.30 (SEQ ID NO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49), FIG.51 (SEQID NO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FI1G. 61 (SEQID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71), lacking its associated signal peptide;

(c) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18), FIG.20 (SEQ ID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
ID NO: 26), FIG. 28 (SEQ ID NO: 28), F1IG. 30 (SEQID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42
(SEQ ID NO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ
IDNO: 46), FIG. 49 (SEQ ID NO: 49), F1G. 51 (SEQID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57), FIG.59 (SEQ ID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ



US 9,085,630 B2

33

IDNO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ ID NO:
69) and FIG. 71 (SEQ ID NO: 71), with its associated signal
peptide;

(d) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18),FIG. 20 (SEQID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
IDNO: 26), FIG. 28 (SEQ ID NO: 28), F1G. 30 (SEQ ID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQID NO: 40), FI1G. 42
(SEQ ID NO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ
IDNO: 46), FIG. 49 (SEQ ID NO: 49), F1G. 51 (SEQ ID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57),FIG. 59 (SEQID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ ID NO:
69) and FIG. 71 (SEQ ID NO: 71), lacking its associated
signal peptide;

(e) a polypeptide encoded by the nucleotide sequence
selected from the group consisting of the nucleotide sequence
shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID NO:3),
FIG. 5 (SEQIDNO: 5), FIG. 7 (SEQ ID NO: 7), FIG. 9 (SEQ
ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ ID NO:
13), FIG. 15 (SEQ ID NO: 15), FIG. 17 (SEQ ID NO: 17),
FIG.19 (SEQIDNO: 19),FIG. 21 (SEQIDNO: 21), FIG. 23
(SEQ ID NO: 23), FIG. 25 (SEQ ID NO: 25), FIG. 27 (SEQ
IDNO: 27), FIG. 29 (SEQ ID NO: 29), FI1G. 31 (SEQ ID NO:
31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO: 35),
FIG.37 (SEQIDNO: 37),FIG. 39 (SEQIDNO: 39), FIG. 41
(SEQ ID NO: 41), FIG. 43 (SEQ ID NO: 43), FIG. 45 (SEQ
IDNO: 45),FIG. 47 (SEQID NO: 47), F1G. 48 (SEQ ID NO:
48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO: 52),
FIG. 54 (SEQIDNO: 54),FIG. 56 (SEQID NO: 56), FI1G. 58
(SEQ ID NO: 58), FIG. 60 (SEQ ID NO: 60), FIG. 62 (SEQ
IDNO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ ID NO:
66), FIG. 68 (SEQ IDNO: 68) and FIG. 70 (SEQ ID NO: 70);
or

() a polypeptide encoded by the full-length coding region
of'the nucleotide sequence selected from the group consisting
of the nucleotide sequence shown in FIG. 1 (SEQ IDNO: 1),
FIG. 3 (SEQID NO:3), FIG. 5 (SEQ ID NO: 5), FIG. 7 (SEQ
IDNO:7),FIG.9 (SEQIDNO: 9), FIG.11 (SEQIDNO: 11),
FIG.13 (SEQIDNO: 13),FIG. 15 (SEQIDNO: 15), FIG. 17
(SEQ ID NO: 17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ
IDNO: 21), FIG. 23 (SEQ ID NO: 23), FI1G. 25 (SEQ ID NO:
25), FIG. 27 (SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29),
FIG. 31 (SEQIDNO: 31),FIG. 33 (SEQIDNO: 33), FIG. 35
(SEQ ID NO: 35); FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ
IDNO: 39), FIG. 41 (SEQID NO: 41), FI1G. 43 (SEQ ID NO:
43), FIG. 45 (SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47),
FIG. 48 (SEQIDNO: 48), FIG. 50 (SEQID NO: 50), FIG. 52
(SEQ ID NO: 52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ
IDNO: 56), FIG. 58 (SEQ ID NO: 58), FIG. 60 (SEQ ID NO:
60), FIG. 62 (SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64),
FIG. 66 (SEQIDNO: 66), FIG. 68 (SEQ ID NO: 68) and FIG.
70 (SEQ ID NO: 70), said method comprising administering
to said mammal a therapeutically effective amount of an
antibody, oligopeptide or organic molecule that binds to said
protein, thereby effectively treating said mammal.

81. The method of Claim 80, wherein said antibody is a
monoclonal antibody.

82. The method of Claim 80, wherein said antibody is an
antibody fragment.
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83. The method of Claim 80, wherein said antibody is a
chimeric or a humanized antibody.

84. The method of Claim 80, wherein said antibody, oli-
gopeptide or organic molecule is conjugated to a growth
inhibitory agent.

85. The method of Claim 80, wherein said antibody, oli-
gopeptide or organic molecule is conjugated to a cytotoxic
agent.

86. The method of Claim 85, wherein said cytotoxic agent is
selected from the group consisting of toxins, antibiotics,
radioactive isotopes and nucleolytic enzymes.

87. The method of Claim 85, wherein the cytotoxic agent is a
toxin.

88. The method of Claim 87, wherein the toxin is selected
from the group consisting of maytansinoid and calicheami-
cin.

89. The method of Claim 87, wherein the toxin is a maytansi-
noid.

90. The method of Claim 80, wherein said antibody is pro-
duced in bacteria.

91. The method of Claim 80, wherein said antibody is pro-
duced in CHO cells.

92. The method of Claim 80, wherein said tumor is further
exposed to radiation treatment or a chemotherapeutic agent.
93. The method of Claim 80, wherein said tumor is a lym-
phoma, leukemia or myeloma tumor.

94. The method of Claim 80, wherein said protein is more
abundantly expressed by a hematopoietic cell as compared to
a non-hematopoietic cell of said tumor.

95. The method of Claim 94, wherein said protein is more
abundantly expressed by cancerous hematopoietic cells of
said tumor as compared to normal hematopoietic cells of said
tumor.

96. The method of Claim 80, wherein said protein has:

(a) the amino acid sequence selected from the group con-
sisting of the amino acid sequence shown in FIG. 2 (SEQ ID
NO: 2),FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQID NO: 6), FIG.
8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ
IDNO: 12),FIG. 14 (SEQID NO: 14), F1IG. 16 (SEQID NO:
16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20),
FIG. 22 (SEQID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26
(SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ
IDNO: 30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQID NO:
34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40),
FIG. 42 (SEQID NO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46
(SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ
IDNO: 51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQID NO:
55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59),
FIG. 61 (SEQID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65
(SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ
ID NO: 69) and FIG. 71 (SEQ ID NO: 71);

(b) the amino acid sequence selected from the group con-
sisting of the amino acid sequence shown in FIG. 2 (SEQ ID
NO: 2),FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQID NO: 6), FIG.
8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ
IDNO: 12),FIG. 14 (SEQID NO: 14), F1IG. 16 (SEQID NO:
16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20),
FIG. 22 (SEQID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26
(SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ
IDNO: 30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQID NO:
34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40),
FIG. 42 (SEQID NO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46
(SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ
IDNO: 51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQID NO:
55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59),
FIG. 61 (SEQID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65
(SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ
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ID NO: 69) and FIG. 71 (SEQ ID NO: 71), lacking its asso-
ciated signal peptide sequence;

(c) an amino acid sequence of an extracellular domain of
the polypeptide selected from the group consisting of the
amino acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG.
4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ ID
NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQIDNO: 12),
FIG. 14 (SEQIDNO: 14),FIG.16 (SEQIDNO: 16),FIG. 18
(SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ
IDNO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26 (SEQ ID NO:
26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30),
FIG.32 (SEQIDNO: 32),FIG. 34 (SEQIDNO: 34), FIG. 36
(SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ
IDNO: 42), FIG. 44 (SEQ ID NO: 44, F1G. 46 (SEQ ID NO:
46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51),
FIG. 53 (SEQIDNO: 53),FIG. 55 (SEQ IDNO: 55), FIG. 57
(SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ
IDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO:
65), FIG. 67 (SEQIDNO: 67), FIG. 69 (SEQ ID NO: 69) and
FIG. 71 (SEQ ID NO: 71), with its associated signal peptide
sequence;

(d) an amino acid sequence of an extracellular domain of
the polypeptide selected from the group consisting of the
amino acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG.
4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ ID
NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQIDNO: 12),
FIG. 14 (SEQIDNO: 14),FIG.16 (SEQIDNO: 16),FIG. 18
(SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ
IDNO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26 (SEQ ID NO:
26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30),
FIG.32 (SEQIDNO: 32),FIG. 34 (SEQIDNO: 34), FIG. 36
(SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ
IDNO: 42), FIG. 44 (SEQ ID NO: 44), F1G. 46 (SEQ ID NO:
46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51),
FIG. 53 (SEQIDNO: 53),FIG. 55 (SEQ IDNO: 55), FIG. 57
(SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ
IDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO:
65), FIG. 67 (SEQIDNO: 67), FIG. 69 (SEQ ID NO: 69) and
FIG. 71 (SEQ ID NO: 71), lacking its associated signal pep-
tide sequence;

(e) an amino acid sequence encoded by the nucleotide
sequence selected from the group consisting of the nucleotide
sequence shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID
NO:3), FIG. 5 (SEQID NO: 5), FIG. 7 (SEQ ID NO: 7), FIG.
9 (SEQ ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ
IDNO: 13), FIG. 15 (SEQID NO: 15), FIG. 17 (SEQ ID NO:
17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ ID NO: 21),
FIG. 23 (SEQIDNO: 23), FIG. 25 (SEQ IDNO: 25), FIG. 27
(SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29), FIG. 31 (SEQ
IDNO: 31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO:
35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ ID NO: 39),
FIG. 41 (SEQIDNO: 41),FIG. 43 (SEQIDNO: 43), F1G. 45
(SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47), FIG. 48 (SEQ
IDNO: 48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO:
52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ ID NO: 56),
FIG. 58 (SEQIDNO: 58), FIG. 60 (SEQID NO: 60), FIG. 62
(SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ
ID NO: 66), FI1G. 68 (SEQ ID NO: 68) and FIG. 70 (SEQ ID
NO: 70); or

() an amino acid sequence encoded by the full-length
coding region of the nucleotide sequence selected from the
group consisting of the nucleotide sequence shown in FIG. 1
(SEQIDNO: 1), FIG. 3 (SEQIDNO:3),FIG. 5 (SEQID NO:
5), FIG. 7 (SEQ ID NO: 7), FIG. 9 (SEQ ID NO: 9), FIG. 11
(SEQ ID NO: 11), FIG. 13 (SEQ ID NO: 13), FIG. 15 (SEQ
IDNO: 15),FIG. 17 (SEQID NO: 17), F1IG. 19 (SEQ ID NO:
19), FIG. 21 (SEQ ID NO: 21), FIG. 23 (SEQ ID NO: 23),
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FIG. 25 (SEQIDNO: 25), FIG.27 (SEQ ID NO: 27), FIG. 29
(SEQ ID NO: 29), FIG. 31 (SEQ ID NO: 31), FIG. 33 (SEQ
IDNO: 33), FIG. 35 (SEQID NO: 35), F1IG. 37 (SEQID NO:
37), FIG. 39 (SEQ ID NO: 39), FIG. 41 (SEQ ID NO: 41),
FIG. 43 (SEQIDNO: 43), FIG. 45 (SEQ ID NO: 45), FIG. 47
(SEQ ID NO: 47), FIG. 48 (SEQ ID NO: 48), FIG. 50 (SEQ
ID NO: 50), FIG. 52 (SEQ ID NO: 52), F1G. 54 (SEQID NO:
54), FIG. 56 (SEQ ID NO: 56), FIG. 58 (SEQ ID NO: 58),
FIG. 60 (SEQIDNO: 60), FIG. 62 (SEQ ID NO: 62), FIG. 64
(SEQ ID NO: 64), FIG. 66 (SEQ ID NO: 66), FIG. 68 (SEQ
ID NO: 68) and FIG. 70 (SEQ ID NO: 70).

97. A method of determining the presence of a protein in a
sample suspected of containing said protein, wherein said
protein has at least 80% amino acid sequence identity to:

(a) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQIDNO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
ID NO: 18), FIG. 20 (SEQ ID NO: 20), F1G. 22 (SEQID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG.30 (SEQ ID NO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49), FIG.51 (SEQID NO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FI1G. 61 (SEQID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71,

(b) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQIDNO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
ID NO: 18), FIG. 20 (SEQ ID NO: 20), F1G. 22 (SEQID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG.30 (SEQ ID NO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49), FIG.51 (SEQID NO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FI1G. 61 (SEQID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71), lacking its associated signal peptide;

(c) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18), FIG.20 (SEQ ID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
ID NO: 26), FIG. 28 (SEQ ID NO: 28), F1IG. 30 (SEQID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42
(SEQIDNO: 42),FIG. 44 (SEQIDNO: 44, FIG. 46 (SEQ ID
NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57), FIG.59 (SEQ ID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
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IDNO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ ID NO:
69) and FIG. 71 (SEQ ID NO: 71), with its associated signal
peptide;

(d) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18),FIG. 20 (SEQID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
IDNO: 26), FIG. 28 (SEQ ID NO: 28), F1G. 30 (SEQ ID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQID NO: 40), FI1G. 42
(SEQ ID NO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ
IDNO: 46), FIG. 49 (SEQ ID NO: 49), F1G. 51 (SEQ ID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57),FIG. 59 (SEQID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ ID NO:
69) and FIG. 71 (SEQ ID NO: 71), lacking its associated
signal peptide;

(e) a polypeptide encoded by the nucleotide sequence
selected from the group consisting of the nucleotide sequence
shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID NO:3),
FIG. 5 (SEQIDNO: 5), FIG. 7 (SEQ ID NO: 7), FIG. 9 (SEQ
ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ ID NO:
13), FIG. 15 (SEQ ID NO: 15), FIG. 17 (SEQ ID NO: 17),
FIG.19 (SEQIDNO: 19),FIG. 21 (SEQIDNO: 21), FIG. 23
(SEQ ID NO: 23), FIG. 25 (SEQ ID NO: 25), FIG. 27 (SEQ
IDNO: 27), FIG. 29 (SEQ ID NO: 29), FI1G. 31 (SEQ ID NO:
31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO: 35),
FIG.37 (SEQIDNO: 37),FIG. 39 (SEQIDNO: 39), FIG. 41
(SEQ ID NO: 41), FIG. 43 (SEQ ID NO: 43), FIG. 45 (SEQ
IDNO: 45),FIG. 47 (SEQID NO: 47), F1G. 48 (SEQ ID NO:
48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO: 52),
FIG. 54 (SEQIDNO: 54),FIG. 56 (SEQID NO: 56), FI1G. 58
(SEQ ID NO: 58), FIG. 60 (SEQ ID NO: 60), FIG. 62 (SEQ
IDNO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ ID NO:
66), FIG. 68 (SEQ IDNO: 68) and FIG. 70 (SEQ ID NO: 70);
or

() a polypeptide encoded by the full-length coding region
of'the nucleotide sequence selected from the group consisting
of the nucleotide sequence shown in FIG. 1 (SEQ IDNO: 1),
FIG. 3 (SEQID NO:3), FIG. 5 (SEQ ID NO: 5), FIG. 7 (SEQ
IDNO:7),FIG.9 (SEQIDNO: 9), FIG.11 (SEQIDNO: 11),
FIG.13 (SEQIDNO: 13),FIG. 15 (SEQIDNO: 15), FIG. 17
(SEQ ID NO: 17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ
IDNO: 21), FIG. 23 (SEQ ID NO: 23), FI1G. 25 (SEQ ID NO:
25), FIG. 27 (SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29),
FIG. 31 (SEQIDNO: 31),FIG. 33 (SEQIDNO: 33), FIG. 35
(SEQ ID NO: 35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ
IDNO: 39), FIG. 41 (SEQID NO: 41), FI1G. 43 (SEQ ID NO:
43), FIG. 45 (SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47),
FIG. 48 (SEQIDNO: 48), FIG. 50 (SEQID NO: 50), FIG. 52
(SEQ ID NO: 52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ
IDNO: 56), FIG. 58 (SEQ ID NO: 58), FIG. 60 (SEQ ID NO:
60), FIG. 62 (SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64),
FIG. 66 (SEQIDNO: 66), FIG. 68 (SEQ ID NO: 68) and FIG.
70 (SEQ ID NO: 70), said method comprising exposing said
sample to an antibody, oligopeptide or organic molecule that
binds to said protein and determining binding of said anti-
body, oligopeptide or organic molecule to said protein in said
sample, wherein binding of the antibody, oligopeptide or
organic molecule to said protein is indicative of the presence
of said protein in said sample.
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98. The method of Claim 97, wherein said sample comprises
a cell suspected of expressing said protein.

99. The method of Claim 98, wherein said cell is a cancer cell.
100. The method of Claim 97, wherein said antibody, oli-
gopeptide or organic molecule is detectably labeled.

101. The method of Claim 97, wherein said protein has:

(a) the amino acid sequence selected from the group con-
sisting of the amino acid sequence shown in FIG. 2 (SEQ ID
NO: 2), FIG. 4 (SEQID NO: 4), FIG. 6 (SEQIDNO: 6), FIG.
8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ
IDNO: 12), FIG. 14 (SEQID NO: 14), F1G. 16 (SEQID NO:
16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20),
FIG.22 (SEQIDNO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26
(SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ
IDNO: 30), FIG. 32 (SEQID NO: 32), F1G. 34 (SEQID NO:
34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40),
FIG. 42 (SEQIDNO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46
(SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ
IDNO: 51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQID NO:
55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59),
FIG. 61 (SEQIDNO: 61), FIG. 63 (SEQID 37 NO: 63), FIG.
65 (SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69
(SEQ ID NO: 69) and FIG. 71 (SEQ ID NO: 71);

(b) the amino acid sequence selected from the group con-
sisting of the amino acid sequence shown in FIG. 2 (SEQ ID
NO: 2), FIG. 4 (SEQID NO: 4), FIG. 6 (SEQIDNO: 6), FIG.
8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ
IDNO: 12), FIG. 14 (SEQID NO: 14), F1G. 16 (SEQID NO:
16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20),
FIG.22 (SEQIDNO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26
(SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ
IDNO: 30), FIG. 32 (SEQID NO: 32), F1G. 34 (SEQID NO:
34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40),
FIG. 42 (SEQIDNO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46
(SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ
IDNO: 51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQID NO:
55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59),
FIG. 61 (SEQIDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65
(SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ
ID NO: 69) and FIG. 71 (SEQ ID NO: 71), lacking its asso-
ciated signal peptide sequence;

(c) an amino acid sequence of an extracellular domain of
the polypeptide selected from the group consisting of the
amino acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG.
4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ ID
NO: 8), FIG. 10 (SEQID NO: 10), FIG. 12 (SEQIDNO: 12),
FIG. 14 (SEQIDNO: 14), FIG.16 (SEQIDNO: 16), FIG. 18
(SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ
IDNO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26 (SEQID NO:
26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30),
FIG.32 (SEQIDNO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36
(SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ
ID NO: 42), FIG. 44 (SEQ ID NO: 44, F1G. 46 (SEQ ID NO:
46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51),
FIG. 53 (SEQIDNO: 53), FIG.55 (SEQ ID NO: 55), FIG. 57
(SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ
IDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQID NO:
65), FIG. 67 (SEQIDNO: 67), FIG. 69 (SEQ ID NO: 69) and
FIG. 71 (SEQ ID NO: 71), with its associated signal peptide
sequence;

(d) an amino acid sequence of an extracellular domain of
the polypeptide selected from the group consisting of the
amino acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG.
4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ ID
NO: 8), FIG. 10 (SEQID NO: 10), FIG. 12 (SEQIDNO: 12),
FIG. 14 (SEQIDNO: 14), FIG.16 (SEQIDNO: 16), FIG. 18
(SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ
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IDNO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26 (SEQ ID NO:
26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30),
FIG.32 (SEQIDNO: 32),FIG. 34 (SEQIDNO: 34), FIG. 36
(SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ
IDNO: 42), FIG. 44 (SEQ ID NO: 44, F1G. 46 (SEQ ID NO:
46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51),
FIG. 53 (SEQIDNO: 53),FIG. 55 (SEQ IDNO: 55), FIG. 57
(SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ
IDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO:
65), FIG. 67 (SEQIDNO: 67), FIG. 69 (SEQ ID NO: 69) and
FIG. 71 (SEQ ID NO: 71), lacking its associated signal pep-
tide sequence;

(e) an amino acid sequence encoded by the nucleotide
sequence selected from the group consisting of the nucleotide
sequence shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID
NO:3), FIG. 5 (SEQID NO: 5), FIG. 7 (SEQ ID NO: 7), FIG.
9 (SEQ ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ
IDNO: 13), FIG. 15 (SEQID NO: 15), FIG. 17 (SEQ ID NO:
17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ ID NO: 21),
FIG. 23 (SEQIDNO: 23), FIG. 25 (SEQ IDNO: 25), FIG. 27
(SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29), FIG. 31 (SEQ
IDNO: 31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO:
35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ ID NO: 39),
FIG. 41 (SEQIDNO: 41),FIG. 43 (SEQIDNO: 43), F1G. 45
(SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47), FIG. 48 (SEQ
IDNO: 48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO:
52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ ID NO: 56),
FIG. 58 (SEQIDNO: 58), FIG. 60 (SEQID NO: 60), FIG. 62
(SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ
ID NO: 66), FI1G. 68 (SEQ ID NO: 68) and FIG. 70 (SEQ ID
NO: 70); or

() an amino acid sequence encoded by the full-length
coding region of the nucleotide sequence selected from the
group consisting of the nucleotide sequence shown in FIG. 1
(SEQIDNO: 1), FIG. 3 (SEQIDNO:3),FIG. 5 (SEQID NO:
5), FIG. 7 (SEQ ID NO: 7), FIG. 9 (SEQ ID NO: 9), FIG. 11
(SEQ ID NO: 11), FIG. 13 (SEQ ID NO: 13), FIG. 15 (SEQ
IDNO: 15),FIG. 17 (SEQID NO: 17), F1IG. 19 (SEQ ID NO:
19), FIG. 21 (SEQ ID NO: 21), FIG. 23 (SEQ ID NO: 23),
FIG. 25 (SEQIDNO: 25),FIG. 27 (SEQIDNO: 27), FIG. 29
(SEQ ID NO: 29), FIG. 31 (SEQ ID NO: 31), FIG. 33 (SEQ
IDNO: 33), FIG. 35 (SEQ ID NO: 35), FIG. 37 (SEQ ID NO:
37), FIG. 39 (SEQ ID NO: 39), FIG. 41 (SEQ ID NO: 41),
FIG. 43 (SEQIDNO: 43),FIG. 45 (SEQ IDNO: 45), FIG. 47
(SEQ ID NO: 47), FIG. 48 (SEQ ID NO: 48), FIG. 50 (SEQ
IDNO: 50), FIG. 52 (SEQ ID NO: 52), F1G. 54 (SEQ ID NO:
54), FIG. 56 (SEQ ID NO: 56), FIG. 58 (SEQ ID NO: 58),
FIG. 60 (SEQIDNO: 60), FIG. 62 (SEQIDNO: 62), FIG. 64
(SEQ ID NO: 64), FIG. 66 (SEQ ID NO: 66), FIG. 68 (SEQ
ID NO: 68) and FIG. 70 (SEQ ID NO: 70).

102. A method for treating or preventing a cell proliferative
disorder associated with increased expression or activity of a
protein having at least 80% amino acid sequence identity to:

(a) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ ID NO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
IDNO: 18), FIG. 20 (SEQ ID NO: 20), FI1G. 22 (SEQ ID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG. 30 (SEQIDNO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQ ID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49),FIG. 51 (SEQIDNO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
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IDNO: 57), FIG. 59 (SEQ ID NO: 59), FI1G. 61 (SEQID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71,

(b) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQIDNO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
ID NO: 18), FIG. 20 (SEQ ID NO: 20), F1G. 22 (SEQID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG.30 (SEQ ID NO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49), FIG.51 (SEQID NO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FI1G. 61 (SEQID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71), lacking its associated signal peptide;

(c) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18), FIG.20 (SEQ ID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
ID NO: 26), FIG. 28 (SEQ ID NO: 28), F1IG. 30 (SEQID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42
(SEQ ID NO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ
IDNO: 46), FIG. 49 (SEQ ID NO: 49), F1G. 51 (SEQID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57), FIG.59 (SEQ ID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQID NO: 67), FIG. 69 (SEQID NO:
69) and FI1G. 71 (SEQ ID NO: 71), with its associated signal
peptide;

(d) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18), FIG.20 (SEQ ID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
ID NO: 26), FIG. 28 (SEQ ID NO: 28), F1IG. 30 (SEQID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42
(SEQ ID NO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ
IDNO: 46), FIG. 49 (SEQ ID NO: 49), F1G. 51 (SEQID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57), FIG.59 (SEQ ID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQID NO: 67), FIG. 69 (SEQID NO:
69) and FIG. 71 (SEQ ID NO: 71), lacking its associated
signal peptide;

(e) a polypeptide encoded by the nucleotide sequence
selected from the group consisting of the nucleotide sequence
shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID NO:3),
FIG.5 (SEQIDNO: 5), FIG. 7 (SEQID NO: 7), FIG. 9 (SEQ
ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ ID NO:
13), FIG. 15 (SEQ ID NO: 15), FIG. 17 (SEQ ID NO: 17),
FIG.19 (SEQIDNO: 19), FIG.21 (SEQ ID NO: 21), FIG. 23
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(SEQ ID NO: 23), FIG. 25 (SEQ ID NO: 25), FIG. 27 (SEQ
IDNO: 27), FIG. 29 (SEQ ID NO: 29), FI1G. 31 (SEQ ID NO:
31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO: 35),
FIG.37 (SEQIDNO: 37),FIG. 39 (SEQIDNO: 39), FIG. 41
(SEQ ID NO: 41), FIG. 43 (SEQ ID NO: 43), FIG. 45 (SEQ
IDNO: 45),FIG. 47 (SEQID NO: 47), F1G. 48 (SEQ ID NO:
48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO: 52),
FIG. 54 (SEQIDNO: 54),FIG. 56 (SEQID NO: 56), FI1G. 58
(SEQ ID NO: 58), FIG. 60 (SEQ ID NO: 60), FIG. 62 (SEQ
IDNO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ ID NO:
66), FIG. 68 (SEQ IDNO: 68) and FIG. 70 (SEQ ID NO: 70);
or

() a polypeptide encoded by the full-length coding region
of'the nucleotide sequence selected from the group consisting
of the nucleotide sequence shown in FIG. 1 (SEQ IDNO: 1),
FIG. 3 (SEQID NO:3), FIG. 5 (SEQ ID NO: 5), FIG. 7 (SEQ
IDNO:7),FIG.9 (SEQIDNO: 9), FIG.11 (SEQIDNO: 11),
FIG.13 (SEQIDNO: 13),FIG. 15 (SEQIDNO: 15), FIG. 17
(SEQ ID NO: 17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ
IDNO: 21), FIG. 23 (SEQ ID NO: 23), FI1G. 25 (SEQ ID NO:
25), FIG. 27 (SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29),
FIG. 31 (SEQIDNO: 31),FIG. 33 (SEQIDNO: 33), FIG. 35
(SEQ ID NO: 35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ
IDNO: 39), FIG. 41 (SEQID NO: 41), FI1G. 43 (SEQ ID NO:
43), FIG. 45 (SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47),
FIG. 48 (SEQIDNO: 48), FIG. 50 (SEQID NO: 50), FIG. 52
(SEQ ID NO: 52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ
IDNO: 56), FIG. 58 (SEQ ID NO: 58), FIG. 60 (SEQ ID NO:
60), FIG. 62 (SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64),
FIG. 66 (SEQIDNO: 66), FIG. 68 (SEQ ID NO: 68) and FIG.
70 (SEQ ID NO: 70), said method comprising administering
to a subject in need of such treatment an effective amount of
an antagonist of said protein, thereby effectively treating or
preventing said cell proliferative disorder.

103. The method of Claim 102, wherein said cell proliferative
disorder is cancer.

104. The method of Claim 102, wherein said antagonist is an
anti-TAHO polypeptide antibody, TAHO binding oligopep-
tide, TAHO binding organic molecule or antisense oligo-
nucleotide.

105. A method of binding an antibody, oligopeptide or
organic molecule to a cell that expresses a protein having at
least 80% amino acid sequence identity to:

(a) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ ID NO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
IDNO: 18), FIG. 20 (SEQ ID NO: 20), FI1G. 22 (SEQ ID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG. 30 (SEQIDNO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQ ID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49),FIG. 51 (SEQIDNO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ ID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71,

(b) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ ID NO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
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ID NO: 18), FIG. 20 (SEQ ID NO: 20), F1G. 22 (SEQID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG.30 (SEQ ID NO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49), FIG.51 (SEQID NO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FI1G. 61 (SEQID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71), lacking its associated signal peptide;

(c) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18), FIG.20 (SEQ ID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
ID NO: 26), FIG. 28 (SEQ ID NO: 28), F1IG. 30 (SEQID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42
(SEQIDNO: 42),FIG. 44 (SEQIDNO: 44, FIG. 46 (SEQ ID
NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57), FIG.59 (SEQ ID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQID NO: 67), FIG. 69 (SEQID NO:
69) and FI1G. 71 (SEQ ID NO: 71), with its associated signal
peptide;

(d) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18), FIG.20 (SEQ ID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
ID NO: 26), FIG. 28 (SEQ ID NO: 28), F1IG. 30 (SEQID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42
(SEQ ID NO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ
IDNO: 46), FIG. 49 (SEQ ID NO: 49), F1G. 51 (SEQID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57), FIG.59 (SEQ ID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQID NO: 67), FIG. 69 (SEQID NO:
69) and FIG. 71 (SEQ ID NO: 71), lacking its associated
signal peptide;

(e) a polypeptide encoded by the nucleotide sequence
selected from the group consisting of the nucleotide sequence
shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID NO:3),
FIG.5 (SEQIDNO: 5), FIG. 7 (SEQID NO: 7), FIG. 9 (SEQ
ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ ID NO:
13), FIG. 15 (SEQ ID NO: 15), FIG. 17 (SEQ ID NO: 17),
FIG.19 (SEQIDNO: 19), FIG.21 (SEQ ID NO: 21), FIG. 23
(SEQ ID NO: 23), FIG. 25 (SEQ ID NO: 25), FIG. 27 (SEQ
IDNO: 27), FIG. 29 (SEQ ID NO: 29), F1G. 31 (SEQID NO:
31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO: 35),
FIG.37 (SEQIDNO: 37), FIG.39 (SEQ ID NO: 39), FIG. 41
(SEQ ID NO: 41), FIG. 43 (SEQ ID NO: 43), FIG. 45 (SEQ
IDNO: 45), FIG. 47 (SEQID NO: 47), F1G. 48 (SEQID NO:
48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO: 52),
FIG. 54 (SEQIDNO: 54), FIG.56 (SEQ ID NO: 56), FIG. 58
(SEQ ID NO: 58), FIG. 60 (SEQ ID NO: 60), FIG. 62 (SEQ
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IDNO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ ID NO:
66), F1G. 68 (SEQ ID NO: 68) and FIG. 70 (SEQ ID NO: 70);
or

() a polypeptide encoded by the full-length coding region
of'the nucleotide sequence selected from the group consisting
of the nucleotide sequence shown in FIG. 1 (SEQ IDNO: 1),
FIG. 3 (SEQID NO:3), FIG. 5 (SEQ ID NO: 5), FIG. 7 (SEQ
IDNO:7),F1G.9 (SEQIDNO: 9), FIG.11 (SEQIDNO: 11),
FIG.13 (SEQID NO: 13),FIG. 15 (SEQIDNO: 15), F1IG. 17
(SEQ ID NO: 17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ
IDNO: 21),FIG. 23 (SEQ ID NO: 23), FIG. 25 (SEQ ID NO:
25), FIG. 27 (SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29),
FIG. 31 (SEQID NO: 31),FIG. 33 (SEQID NO: 33), F1G. 35
(SEQ ID NO: 35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ
IDNO: 39),FIG. 41 (SEQID NO: 41), FIG. 43 (SEQ ID NO:
43), FIG. 45 (SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47),
FIG. 48 (SEQID NO: 48), FIG. 50 (SEQ ID NO: 50), F1G. 52
(SEQ ID NO: 52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ
ID NO: 56), FIG. 56), FIG. 58 (SEQ ID NO: 58), FIG. 60
(SEQ ID NO: 60), FIG. 62 (SEQ ID NO: 62), FIG. 64 (SEQ
IDNO: 64), FIG. 66 (SEQ ID NO: 66), FIG. 68 (SEQ ID NO:
68) and FIG. 70 (SEQ ID NO: 70), said method comprising
contacting said cell with an antibody, oligopeptide or organic
molecule that binds to said protein and allowing the binding
of the antibody, oligopeptide or organic molecule to said
protein to occur, thereby binding said antibody, oligopeptide
or organic molecule to said cell.
106. The method of Claim 105, wherein said antibody is a
monoclonal antibody.
107. The method of Claim 105, wherein said antibody is an
antibody fragment.
108. The method of Claim 105, wherein said antibody is a
chimeric or a humanized antibody.
109. The method of Claim 105, wherein said antibody, oli-
gopeptide or organic molecule is conjugated to a growth
inhibitory agent.
110. The method of Claim 105, wherein said antibody, oli-
gopeptide or organic molecule is conjugated to a cytotoxic
agent.
111. The method of Claim 110, wherein said cytotoxic agent
is selected from the group consisting of toxins, antibiotics,
radioactive isotopes and nucleolytic enzymes.
112. The method of Claim 110, wherein the cytotoxic agent is
a toxin.
113. The method of Claim 112, wherein the toxin is selected
from the group consisting of maytansinoid and calicheami-
cin.
114. The method of Claim 112, wherein the toxin is a may-
tansinoid.
115. The method of Claim 105, wherein said antibody is
produced in bacteria.
116. The method of Claim 105, wherein said antibody is
produced in CHO cells.
117. The method of Claim 105, wherein said cell is a hemato-
poietic cell.
118. The method of Claim 117, wherein said hematopoietic
cell is a selected from the group consisting of a lymphocyte,
leukocyte, platelet, erythrocyte and natural killer cell.
119. The method of claim 118, wherein said lymphocyte is a
Beellora T cell.
120. The method of Claim 119, wherein said lymphocyte is a
cancer cell.
121. The method of Claim 120 wherein said cancer cell is
further exposed to radiation treatment or a chemotherapeutic
agent.
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122. The method of Claim 120, wherein said cancer cell is
selected from the group consisting of a leukemia cell, a lym-
phoma cell and a myeloma cell.

123. The method of Claim 120, wherein said protein is more
abundantly expressed by said hematopoietic cell as compared
to a non-hematopoietic cell.

124. The method of Claim 105 which causes the death of said
cell.

125. Use of a nucleic acid as claimed in any of Claims 1 to 5
or 30 in the preparation of a medicament for the therapeutic
treatment or diagnostic detection of a cancer.

126. Use of a nucleic acid as claimed in any of Claims 1 to 5
or 30 in the preparation of a medicament for treating a tumor.
127. Use of a nucleic acid as claimed in any of Claims 1 to 5
in the preparation of a medicament for treatment or preven-
tion of a cell proliferative disorder.

128. Use of an expression vector as claimed in Claim 6 in the
preparation of a medicament for the therapeutic treatment or
diagnostic detection of a cancer.

129. Use of an expression vector as claimed in Claim 6 in the
preparation of medicament for treating a tumor.

130. Use of an expression vector as claimed in Claim 6 in the
preparation of a medicament for treatment or prevention of a
cell proliferative disorder.

131. Use ofahost cell as claimed in Claim 8 in the preparation
of' a medicament for the therapeutic treatment or diagnostic
detection of a cancer.

132. Useofahostcell as claimed in Claim 8 in the preparation
of'a medicament for treating a tumor.

133. Useofahost cell as claimed in Claim 8 in the preparation
of'a medicament for treatment or prevention of a cell prolif-
erative disorder.

134. Use of a polypeptide as claimed in Claim 11 or 12 in the
preparation of a medicament for the therapeutic treatment or
diagnostic detection of a cancer.

135. Use of a polypeptide as claimed in Claim 11 or 12 in the
preparation of a medicament for treating a tumor.

136. Use of a polypeptide as claimed in Claim 11 or 12 in the
preparation of a medicament for treatment or prevention of a
cell proliferative disorder.

137. Use of an antibody as claimed in Claim 15 or 16 in the
preparation of a medicament for the therapeutic treatment or
diagnostic detection of a cancer.

138. Use of an antibody as claimed in Claim 15 or 16 in the
preparation of a medicament for treating a tumor.

139. Use of an antibody as claimed in Claim 15 or 16 in the
preparation of a medicament for treatment or prevention of a
cell proliferative disorder.

140. Use of an oligopeptide as claimed in Claim 35 or 36 in
the preparation of a medicament for the therapeutic treatment
or diagnostic detection of a cancer.

141. Use of an oligopeptide as claimed in Claim 35 or 36 in
the preparation of a medicament for treating a tumor.

142. Use of an oligopeptide as claimed in Claim 35 or 36 in
the preparation of a medicament for treatment or prevention
of a cell proliferative disorder.

143. Use of a TAHO binding organic molecule as claimed in
Claim 45 or 46 in the preparation of a medicament for the
therapeutic treatment or diagnostic detection of a cancer.
144. Use of a TAHO binding organic molecule as claimed in
Claim 45 or 46 in the preparation of a medicament for treating
a tumor.

145. Use of a TAHO binding organic molecule as claimed in
Claims 45 or 46 in the preparation of a medicament for
treatment or prevention of a cell proliferative disorder.
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146. Use of a composition of matter as claimed in Claim 55 in
the preparation of a medicament for the therapeutic treatment
or diagnostic detection of a cancer.

147. Use of a composition of matter as claimed in Claim 55 in
the preparation of a medicament for treating a tumor.

148. Use of a composition of matter as claimed in Claim 55 in
the preparation of a medicament for treatment or prevention
of a cell proliferative disorder.

149. Use of an article of manufacture as claimed in Claim 57
in the preparation of a medicament for the therapeutic treat-
ment or diagnostic detection of a cancer.

150. Use of an article of manufacture as claimed in Claim 58
in the preparation of a medicament for treating a tumor.

151. Use of an article of manufacture as claimed in Claim 58
in the preparation of a medicament for treatment or preven-
tion of a cell proliferative disorder.

152. A method for inhibiting the growth of a cell, wherein the
growth of said cell is at least in part dependent upon a growth
potentiating effect of a protein having at least 80% amino acid
sequence identity to:

(a) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ ID NO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
IDNO: 18), FIG. 20 (SEQ ID NO: 20), FI1G. 22 (SEQ ID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG. 30 (SEQIDNO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQ ID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49),FIG. 51 (SEQIDNO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ ID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71),

(b) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ ID NO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
IDNO: 18), FIG. 20 (SEQ ID NO: 20), FI1G. 22 (SEQ ID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG. 30 (SEQIDNO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQ ID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49),FIG. 51 (SEQIDNO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ ID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71), lacking its associated signal peptide;

(c) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18),FIG. 20 (SEQID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
IDNO: 26), FIG. 28 (SEQ ID NO: 28), F1G. 30 (SEQ ID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQID NO: 40), FI1G. 42
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(SEQIDNO: 42),FIG. 44 (SEQIDNO: 44, FIG. 46 (SEQ ID
NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57), FIG.59 (SEQ ID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQID NO: 67), FIG. 69 (SEQID NO:
69) and FI1G. 71 (SEQ ID NO: 71), with its associated signal
peptide;

(d) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18), FIG.20 (SEQ ID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
ID NO: 26), FIG. 28 (SEQ ID NO: 28), F1IG. 30 (SEQID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42
(SEQ ID NO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ
IDNO: 46), FIG. 49 (SEQ ID NO: 49), F1G. 51 (SEQID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57), FIG.59 (SEQ ID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQID NO: 67), FIG. 69 (SEQID NO:
69) and FIG. 71 (SEQ ID NO: 71), lacking its associated
signal peptide;

(e) a polypeptide encoded by the nucleotide sequence
selected from the group consisting of the nucleotide sequence
shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID NO:3),
FIG.5 (SEQIDNO: 5), FIG. 7 (SEQID NO: 7), FIG. 9 (SEQ
ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ ID NO:
13), FIG. 15 (SEQ ID NO: 15), FIG. 17 (SEQ ID NO: 17),
FIG.19 (SEQIDNO: 19), FIG.21 (SEQ ID NO: 21), FIG. 23
(SEQ ID NO: 23), FIG. 25 (SEQ ID NO: 25), FIG. 27 (SEQ
IDNO: 27), FIG. 29 (SEQ ID NO: 29), F1G. 31 (SEQID NO:
31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO: 35),
FIG.37 (SEQIDNO: 37), FIG.39 (SEQ ID NO: 39), FIG. 41
(SEQ ID NO: 41), FIG. 43 (SEQ ID NO: 43), FIG. 45 (SEQ
IDNO: 45), FIG. 47 (SEQID NO: 47), F1G. 48 (SEQID NO:
48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO: 52),
FIG. 54 (SEQIDNO: 54), FIG.56 (SEQ ID NO: 56), FIG. 58
(SEQ ID NO: 58), FIG. 60 (SEQ ID NO: 60), FIG. 62 (SEQ
IDNO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQID NO:
66), FIG. 68 (SEQ ID NO: 68) and FIG. 70 (SEQ ID NO: 70);
or

(D) a polypeptide encoded by the full-length coding region
of'the nucleotide sequence selected from the group consisting
of'the nucleotide sequence shown in FIG. 1 (SEQ ID NO: 1),
FIG. 3 (SEQID NO:3), FIG. 5 (SEQ ID NO: 5), FIG. 7 (SEQ
IDNO: 7),FIG.9 (SEQIDNO: 9), FIG. 11 (SEQIDNO: 11),
FIG.13 (SEQIDNO: 13), FIG.15 (SEQIDNO: 15), FIG. 17
(SEQ ID NO: 17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ
IDNO: 21), FIG. 23 (SEQ ID NO: 23), F1G. 25 (SEQID NO:
25), FIG. 27 (SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29),
FIG. 31 (SEQIDNO: 31), FIG.33 (SEQID NO: 33), FIG. 35
(SEQ ID NO: 35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ
IDNO: 39), FIG. 41 (SEQID NO: 41), F1G. 43 (SEQID NO:
43), FIG. 45 (SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47),
FIG. 48 (SEQIDNO: 48), FIG.50 (SEQ ID NO: 50), FIG. 52
(SEQ ID NO: 52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ
ID NO: 56), FIG. 58 (SEQ ID NO: 58), F1G. 60 (SEQID NO:
60), FIG. 62 (SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64),
FIG. 66 (SEQIDNO: 66), FIG. 68 (SEQ ID NO: 68) and FIG.
70 (SEQ ID NO: 70), said method comprising contacting said
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protein with an antibody, oligopeptide or organic molecule
that binds to said protein, there by inhibiting the growth of
said cell.

153. The method of Claim 152, wherein said cell is a hemato-
poietic cell.

154. The method of Claim 152, wherein said protein is
expressed by said cell.

155. The method of Claim 152, wherein the binding of said
antibody, oligopeptide or organic molecule to said protein
antagonizes a cell growth-potentiating activity of said pro-
tein.

156. The method of Claim 152, wherein the binding of said
antibody, oligopeptide or organic molecule to said protein
induces the death of said cell.

157. The method of Claim 152, wherein said antibody is a
monoclonal antibody.

158. The method of Claim 152, wherein said antibody is an
antibody fragment.

159. The method of Claim 152, wherein said antibody is a
chimeric or a humanized antibody.

160. The method of Claim 152, wherein said antibody, oli-
gopeptide or organic molecule is conjugated to a growth
inhibitory agent.

161. The method of Claim 152, wherein said antibody, oli-
gopeptide or organic molecule is conjugated to a cytotoxic
agent.

162. The method of Claim 161, wherein said cytotoxic agent
is selected from the group consisting of toxins, antibiotics,
radioactive isotopes and nucleolytic enzymes.

163. The method of Claim 161, wherein the cytotoxic agent is
a toxin.

164. The method of Claim 163, wherein the toxin is selected
from the group consisting of maytansinoid and calicheami-
cin.

165. The method of Claim 163, wherein the toxin is a may-
tansinoid.

166. The method of Claim 152, wherein said antibody is
produced in bacteria.

167. The method of Claim 152, wherein said antibody is
produced in CHO cells.

168. The method of Claim 152, wherein said protein has:

(a) the amino acid sequence selected from the group con-
sisting of the amino acid sequence shown in FIG. 2 (SEQ ID
NO: 2),FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQ ID NO: 6), FIG.
8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ
IDNO: 12),FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO:
16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20),
FIG. 22 (SEQID NO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26
(SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ
IDNO: 30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO:
34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40),
FIG. 42 (SEQID NO: 42),FIG. 44 (SEQ ID NO: 44), F1G. 46
(SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ
IDNO: 51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO:
55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59),
FIG. 61 (SEQID NO: 61),FIG. 63 (SEQ ID NO: 63), FIG. 65
(SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ
ID NO: 69) and FIG. 71 (SEQ ID NO: 71);

(b) the amino acid sequence selected from the group con-
sisting of the amino acid sequence shown in FIG. 2 (SEQ ID
NO: 2),FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQ ID NO: 6), FIG.
8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ
IDNO: 12),FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO:
16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20),
FIG. 22 (SEQID NO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26
(SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ
IDNO: 30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO:
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34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40),
FIG. 42 (SEQIDNO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46
(SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ
IDNO: 51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQID NO:
55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59),
FIG. 61 (SEQIDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65
(SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ
ID NO: 69) and FIG. 71 (SEQ ID NO: 71), lacking its asso-
ciated signal peptide sequence;

(c) an amino acid sequence of an extracellular domain of
the polypeptide selected from the group consisting of the
amino acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG.
4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ ID
NO: 8), FIG. 10 (SEQID NO: 10), FIG. 12 (SEQIDNO: 12),
FIG. 14 (SEQIDNO: 14), FIG.16 (SEQIDNO: 16), FIG. 18
(SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ
IDNO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26 (SEQID NO:
26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30),
FIG.32 (SEQIDNO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36
(SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ
IDNO: 42), FIG. 44 (SEQ ID NO: 44), F1G. 46 (SEQID NO:
46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51),
FIG. 53 (SEQIDNO: 53), FIG.55 (SEQ ID NO: 55), FIG. 57
(SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ
IDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQID NO:
65), FIG. 67 (SEQIDNO: 67), FIG. 69 (SEQ ID NO: 69) and
FIG. 71 (SEQ ID NO: 71), with its associated signal peptide
sequence;

(d) an amino acid sequence of an extracellular domain of
the polypeptide selected from the group consisting of the
amino acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG.
4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ ID
NO: 8), FIG. 10 (SEQID NO: 10), FIG. 12 (SEQIDNO: 12),
FIG. 14 (SEQIDNO: 14), FIG.16 (SEQIDNO: 16), FIG. 18
(SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ
IDNO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26 (SEQID NO:
26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30),
FIG.32 (SEQIDNO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36
(SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ
ID NO: 42), FIG. 44 (SEQ ID NO: 44, F1G. 46 (SEQ ID NO:
46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51),
FIG. 53 (SEQIDNO: 53), FIG.55 (SEQ ID NO: 55), FIG. 57
(SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ
IDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQID NO:
65), FIG. 67 (SEQIDNO: 67), FIG. 69 (SEQ ID NO: 69) and
FIG. 71 (SEQ ID NO: 71), lacking its associated signal pep-
tide sequence;

(e) an amino acid sequence encoded by the nucleotide
sequence selected from the group consisting of the nucleotide
sequence shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID
NO:3), FIG. 5 (SEQID NO: 5), FIG. 7 (SEQ ID NO: 7), FIG.
9 (SEQ ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ
IDNO: 13), FIG. 15 (SEQID NO: 15), F1IG. 17 (SEQID NO:
17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ ID NO: 21),
FIG. 23 (SEQIDNO: 23), FIG.25 (SEQ ID NO: 25), FIG. 27
(SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29), FIG. 31 (SEQ
IDNO: 31), FIG. 33 (SEQID NO: 33), FIG. 35 (SEQID NO:
35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ ID NO: 39),
FIG. 41 (SEQIDNO: 41), FIG.43 (SEQID NO: 43), FIG. 45
(SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47), FIG. 48 (SEQ
ID NO: 48), FIG. 50 (SEQ ID NO: 50), F1IG. 52 (SEQID NO:
52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ ID NO: 56),
FIG. 58 (SEQIDNO: 58), FIG. 60 (SEQ ID NO: 60), FIG. 62
(SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ
ID NO: 66), FIG. 68 (SEQ ID NO: 68) and FIG. 70 (SEQ ID
NO: 70); or
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() an amino acid sequence encoded by the full-length

coding region of the nucleotide sequence selected from the
group consisting of the nucleotide sequence shown in FIG. 1
(SEQIDNO: 1), FIG. 3 (SEQIDNO:3),FIG. 5 (SEQID NO:
5), FIG. 7 (SEQ ID NO: 7), FIG. 9 (SEQ ID NO: 9), FIG. 11
(SEQ ID NO: 11), FIG. 13 (SEQ ID NO: 13), FIG. 15 (SEQ
IDNO: 15),FIG. 17 (SEQID NO: 17), F1IG. 19 (SEQ ID NO:
19), FIG. 21 (SEQ ID NO: 21), FIG. 23 (SEQ ID NO: 23),
FIG. 25 (SEQIDNO: 25),FIG. 27 (SEQIDNO: 27), FIG. 29
(SEQ ID NO: 29). FIG. 31 (SEQ ID NO: 31), FIG. 33 (SEQ
IDNO: 33), FIG. 35 (SEQ ID NO: 35), FIG. 37 (SEQ ID NO:
37), FIG. 39 (SEQ ID NO: 39), FIG. 41 (SEQ ID NO: 41),
FIG. 43 (SEQIDNO: 43),FIG. 45 (SEQ IDNO: 45), FIG. 47
(SEQ ID NO: 47), FIG. 48 (SEQ ID NO: 48), FIG. 50 (SEQ
IDNO: 50), FIG. 52 (SEQ ID NO: 52), F1G. 54 (SEQ ID NO:
54), FIG. 56 (SEQ ID NO: 56), FIG. 58 (SEQ ID NO: 58),
FIG. 60 (SEQIDNO: 60), FIG. 62 (SEQIDNO: 62), FIG. 64
(SEQ ID NO: 64), FIG. 66 (SEQ ID NO: 66), FIG. 68 (SEQ
ID NO: 68) and FIG. 70 (SEQ ID NO: 70).
169. A method of therapeutically treating a tumor in a mam-
mal, wherein the growth of said tumor is at least in part
dependent upon a growth potentiating effect of a protein
having at least 80% amino acid sequence identity to:

(a) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ ID NO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
IDNO: 18), FIG. 20 (SEQ ID NO: 20), FI1G. 22 (SEQ ID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG. 30 (SEQIDNO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQ ID NO:
42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ ID NO: 46),
FIG. 49 (SEQIDNO: 49),FIG. 51 (SEQIDNO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ ID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71,

(b) the polypeptide having the amino acid sequence
selected from the group consisting of the amino acid
sequence shown in FIG. 2 (SEQ ID NO: 2), FIG. 4 (SEQ ID
NO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ ID NO: 8), FIG.
10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO: 12), FIG. 14
(SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16), FIG. 18 (SEQ
IDNO: 18), FIG. 20 (SEQ ID NO: 20), FI1G. 22 (SEQ ID NO:
22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ ID NO: 26),
FIG. 28 (SEQIDNO: 28), FIG. 30 (SEQIDNO: 30), FIG. 32
(SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36 (SEQ
IDNO: 36), FIG. 40 (SEQ ID NO: 40), F1G. 42 (SEQ ID NO:
42),FIG. 44 (SEQID NO: 44, FIG. 46 (SEQ IDNO: 46), FIG.
49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51), FIG. 53
(SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55), FIG. 57 (SEQ
IDNO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ ID NO:
61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ ID NO: 65),
FIG. 67 (SEQIDNO: 67),FIG. 69 (SEQ ID NO: 69) and FIG.
71 (SEQ ID NO: 71), lacking its associated signal peptide;

(c) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18),FIG. 20 (SEQID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
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ID NO: 26), FIG. 28 (SEQ ID NO: 28), F1IG. 30 (SEQID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42
(SEQIDNO: 42),FIG. 44 (SEQIDNO: 44, FIG. 46 (SEQ ID
NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57), FIG.59 (SEQ ID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQID NO: 67), FIG. 69 (SEQID NO:
69) and FI1G. 71 (SEQ ID NO: 71), with its associated signal
peptide;

(d) an extracellular domain of the polypeptide having the
amino acid sequence selected from the group consisting of
the amino acid sequence shown in FIG. 2 (SEQ ID NO: 2),
FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQID NO: 6), FIG. 8 (SEQ
ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ ID NO:
12), FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO: 16),
FIG. 18 (SEQIDNO: 18), FIG.20 (SEQ ID NO: 20), FIG. 22
(SEQ ID NO: 22), FIG. 24 (SEQ ID NO: 24), FIG. 26 (SEQ
ID NO: 26), FIG. 28 (SEQ ID NO: 28), F1IG. 30 (SEQID NO:
30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO: 34),
FIG. 36 (SEQIDNO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42
(SEQ ID NO: 42), FIG. 44 (SEQ ID NO: 44), FIG. 46 (SEQ
IDNO: 46), FIG. 49 (SEQ ID NO: 49), F1G. 51 (SEQID NO:
51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO: 55),
FIG.57 (SEQIDNO: 57), FIG.59 (SEQ ID NO: 59), FIG. 61
(SEQ ID NO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQ
IDNO: 65), FIG. 67 (SEQID NO: 67), FIG. 69 (SEQID NO:
69) and FIG. 71 (SEQ ID NO: 71), lacking its associated
signal peptide;

(e) a polypeptide encoded by the nucleotide sequence
selected from the group consisting of the nucleotide sequence
shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID NO:3),
FIG.5 (SEQIDNO: 5), FIG. 7 (SEQID NO: 7), FIG. 9 (SEQ
ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ ID NO:
13), FIG. 15 (SEQ ID NO: 15), FIG. 17 (SEQ ID NO: 17),
FIG.19 (SEQIDNO: 19), FIG.21 (SEQ ID NO: 21), FIG. 23
(SEQ ID NO: 23), FIG. 25 (SEQ ID NO: 25), FIG. 27 (SEQ
IDNO: 27), FIG. 29 (SEQ ID NO: 29), F1G. 31 (SEQID NO:
31), FIG. 33 (SEQ ID NO: 33), FIG. 35 (SEQ ID NO: 35),
FIG.37 (SEQIDNO: 37), FIG.39 (SEQ ID NO: 39), FIG. 41
(SEQ ID NO: 41), FIG. 43 (SEQ ID NO: 43), FIG. 45 (SEQ
IDNO: 45), FIG. 47 (SEQID NO: 47), F1G. 48 (SEQID NO:
48), FIG. 50 (SEQ ID NO: 50), FIG. 52 (SEQ ID NO: 52),
FIG. 54 (SEQIDNO: 54), FIG.56 (SEQ ID NO: 56), FIG. 58
(SEQ ID NO: 58), FIG. 60 (SEQ ID NO: 60), FIG. 62 (SEQ
IDNO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQID NO:
66), FIG. 68 (SEQ ID NO: 68) and FIG. 70 (SEQ ID NO: 70);
or

(D) a polypeptide encoded by the full-length coding region
of'the nucleotide sequence selected from the group consisting
of'the nucleotide sequence shown in FIG. 1 (SEQ ID NO: 1),
FIG. 3 (SEQID NO:3), FIG. 5 (SEQ ID NO: 5), FIG. 7 (SEQ
IDNO: 7),FIG.9 (SEQIDNO: 9), FIG. 11 (SEQIDNO: 11),
FIG.13 (SEQIDNO: 13), FIG.15 (SEQIDNO: 15), FIG. 17
(SEQ ID NO: 17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ
IDNO: 21), FIG. 23 (SEQ ID NO: 23), F1G. 25 (SEQID NO:
25), FIG. 27 (SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29),
FIG. 31 (SEQIDNO: 31), FIG.33 (SEQID NO: 33), FIG. 35
(SEQ ID NO: 35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ
IDNO: 39), FIG. 41 (SEQID NO: 41), F1G. 43 (SEQID NO:
43), FIG. 45 (SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47),
FIG. 48 (SEQIDNO: 48), FIG.50 (SEQ ID NO: 50), FIG. 52
(SEQ ID NO: 52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ
ID NO: 56), FIG. 58 (SEQ ID NO: 58); FIG. 60 (SEQ ID NO:
60), FIG. 62 (SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64),
FIG. 66 (SEQIDNO: 66), FIG. 68 (SEQ ID NO: 68) and FIG.
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70 (SEQ ID NO: 70), said method comprising contacting said
protein with an antibody, oligopeptide or organic molecule
that binds to said protein, thereby effectively treating said
tumor.
170. The method of Claim 169, wherein said protein is
expressed by cells of said tumor.
171. The method of Claim 169, wherein the binding of said
antibody, oligopeptide or organic molecule to said protein
antagonizes a cell growth-potentiating activity of said pro-
tein.
172. The method of Claim 169, wherein said antibody is a
monoclonal antibody.
173. The method of Claim 169, wherein said antibody is an
antibody fragment.
174. The method of Claim 169, wherein said antibody is a
chimeric or a humanized antibody.
175. The method of Claim 169, wherein said antibody, oli-
gopeptide or organic molecule is conjugated to a growth
inhibitory agent.
176. The method of Claim 169, wherein said antibody, oli-
gopeptide or organic molecule is conjugated to a cytotoxic
agent.
177. The method of Claim 176, wherein said cytotoxic agent
is selected from the group consisting of toxins, antibiotics,
radioactive isotopes and nucleolytic enzymes.
178. The method of Claim 176, wherein the cytotoxic agent is
a toxin.
179. The method of Claim 178, wherein the toxin is selected
from the group consisting of maytansinoid and calicheami-
cin.
180. The method of Claim 178, wherein the toxin is a may-
tansinoid.
181. The method of Claim 169, wherein said antibody is
produced in bacteria.
182. The method of Claim 169, wherein said antibody is
produced in CHO cells.
183. The method of Claim 169, wherein said protein has:

(a) the amino acid sequence selected from the group con-
sisting of the amino acid sequence shown in FIG. 2 (SEQ ID
NO: 2),FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQ ID NO: 6), FIG.
8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ
IDNO: 12),FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO:
16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20),
FIG. 22 (SEQID NO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26
(SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ
IDNO: 30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO:
34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40),
FIG. 42 (SEQID NO: 42),FIG. 44 (SEQ ID NO: 44), F1G. 46
(SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ
IDNO: 51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO:
55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59),
FIG. 61 (SEQID NO: 61),FIG. 63 (SEQ ID NO: 63), FIG. 65
(SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ
ID NO: 69) and FIG. 71 (SEQ ID NO: 71);

(b) the amino acid sequence selected from the group con-
sisting of the amino acid sequence shown in FIG. 2 (SEQ ID
NO: 2),FIG. 4 (SEQIDNO: 4), FIG. 6 (SEQ ID NO: 6), FIG.
8 (SEQ ID NO: 8), FIG. 10 (SEQ ID NO: 10), FIG. 12 (SEQ
IDNO: 12),FIG. 14 (SEQ ID NO: 14), FIG. 16 (SEQ ID NO:
16), FIG. 18 (SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20),
FIG. 22 (SEQID NO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26
(SEQ ID NO: 26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ
IDNO: 30), FIG. 32 (SEQ ID NO: 32), FIG. 34 (SEQ ID NO:
34), FIG. 36 (SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40),
FIG. 42 (SEQID NO: 42),FIG. 44 (SEQ ID NO: 44), F1G. 46
(SEQ ID NO: 46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ
IDNO: 51), FIG. 53 (SEQ ID NO: 53), FIG. 55 (SEQ ID NO:
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55), FIG. 57 (SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59),
FIG. 61 (SEQIDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65
(SEQ ID NO: 65), FIG. 67 (SEQ ID NO: 67), FIG. 69 (SEQ
ID NO: 69) and FIG. 71 (SEQ ID NO: 71), lacking its asso-
ciated signal peptide sequence;

(c) an amino acid sequence of an extracellular domain of
the polypeptide selected from the group consisting of the
amino acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG.
4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ ID
NO: 8), FIG. 10 (SEQID NO: 10), FIG. 12 (SEQIDNO: 12),
FIG. 14 (SEQIDNO: 14), FIG.16 (SEQIDNO: 16), FIG. 18
(SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ
IDNO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26 (SEQID NO:
26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30),
FIG.32 (SEQIDNO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36
(SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ
IDNO: 42), FIG. 44 (SEQ ID NO: 44), F1G. 46 (SEQID NO:
46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51),
FIG. 53 (SEQIDNO: 53), FIG.55 (SEQ ID NO: 55), FIG. 57
(SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ
IDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQID NO:
65), FIG. 67 (SEQIDNO: 67), FIG. 69 (SEQ ID NO: 69) and
FIG. 71 (SEQ ID NO: 71), with its associated signal peptide
sequence;

(d) an amino acid sequence of an extracellular domain of
the polypeptide selected from the group consisting of the
amino acid sequence shown in FIG. 2 (SEQ ID NO: 2), FIG.
4 (SEQID NO: 4), FIG. 6 (SEQ ID NO: 6), FIG. 8 (SEQ ID
NO: 8), FIG. 10 (SEQID NO: 10), FIG. 12 (SEQIDNO: 12),
FIG. 14 (SEQIDNO: 14), FIG.16 (SEQIDNO: 16), FIG. 18
(SEQ ID NO: 18), FIG. 20 (SEQ ID NO: 20), FIG. 22 (SEQ
IDNO: 22), FIG. 24 (SEQ ID NO: 24), F1G. 26 (SEQID NO:
26), FIG. 28 (SEQ ID NO: 28), FIG. 30 (SEQ ID NO: 30),
FIG.32 (SEQIDNO: 32), FIG. 34 (SEQ ID NO: 34), FIG. 36
(SEQ ID NO: 36), FIG. 40 (SEQ ID NO: 40), FIG. 42 (SEQ
IDNO: 42), FIG. 44 (SEQ ID NO: 44), F1G. 46 (SEQID NO:
46), FIG. 49 (SEQ ID NO: 49), FIG. 51 (SEQ ID NO: 51),
FIG. 53 (SEQIDNO: 53), FIG.55 (SEQ ID NO: 55), FIG. 57
(SEQ ID NO: 57), FIG. 59 (SEQ ID NO: 59), FIG. 61 (SEQ
IDNO: 61), FIG. 63 (SEQ ID NO: 63), FIG. 65 (SEQID NO:
65), FIG. 67 (SEQIDNO: 67), FIG. 69 (SEQ ID NO: 69) and
FIG. 71 (SEQ ID NO: 71), lacking its associated signal pep-
tide sequence;

(e) an amino acid sequence encoded by the nucleotide
sequence selected from the group consisting of the nucleotide
sequence shown in FIG. 1 (SEQ ID NO: 1), FIG. 3 (SEQ ID
NO:3), FIG. 5 (SEQID NO: 5), FIG. 7 (SEQ ID NO: 7), FIG.
9 (SEQ ID NO: 9), FIG. 11 (SEQ ID NO: 11), FIG. 13 (SEQ
IDNO: 13), FIG. 15 (SEQID NO: 15), F1IG. 17 (SEQID NO:
17), FIG. 19 (SEQ ID NO: 19), FIG. 21 (SEQ ID NO: 21),
FIG. 23 (SEQIDNO: 23), FIG.25 (SEQ ID NO: 25), FIG. 27
(SEQ ID NO: 27), FIG. 29 (SEQ ID NO: 29), FIG. 31 (SEQ
IDNO: 31), FIG. 33 (SEQID NO: 33), FIG. 35 (SEQID NO:
35), FIG. 37 (SEQ ID NO: 37), FIG. 39 (SEQ ID NO: 39),
FIG. 41 (SEQIDNO: 41), FIG.43 (SEQID NO: 43), FIG. 45
(SEQ ID NO: 45), FIG. 47 (SEQ ID NO: 47), FIG. 48 (SEQ
ID NO: 48), FIG. 50 (SEQ ID NO: 50), F1IG. 52 (SEQID NO:
52), FIG. 54 (SEQ ID NO: 54), FIG. 56 (SEQ ID NO: 56),
FIG. 58 (SEQIDNO: 58), FIG. 60 (SEQ ID NO: 60), FIG. 62
(SEQ ID NO: 62), FIG. 64 (SEQ ID NO: 64), FIG. 66 (SEQ
ID NO: 66), FIG. 68 (SEQ ID NO: 68) and FIG. 70 (SEQ ID
NO: 70); or

() an amino acid sequence encoded by the full-length
coding region of the nucleotide sequence selected from the
group consisting of the nucleotide sequence shown in FIG. 1
(SEQIDNO: 1), FIG. 3 (SEQIDNO:3),FIG. 5 (SEQID NO:
5), FIG. 7 (SEQ ID NO: 7), FIG. 9 (SEQ ID NO: 9), FIG. 11
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(SEQ ID NO: 11), FIG. 13 (SEQ ID NO: 13), FIG. 15 (SEQ
IDNO: 15),FIG. 17 (SEQID NO: 17), F1IG. 19 (SEQ ID NO:
19), FIG. 21 (SEQ ID NO: 21), FIG. 23 (SEQ ID NO: 23),
FIG. 25 (SEQIDNO: 25),FIG. 27 (SEQIDNO: 27), FIG. 29
(SEQ ID NO: 29), FIG. 31 (SEQ ID NO: 31), FIG. 33 (SEQ
IDNO: 33), FIG. 35 (SEQ ID NO: 35), FIG. 37 (SEQ ID NO:
37), FIG. 39 (SEQ ID NO: 39), FIG. 41 (SEQ ID NO: 41),
FIG. 43 (SEQIDNO: 43),FIG. 45 (SEQ IDNO: 45), FIG. 47
(SEQ ID NO: 47), FIG. 48 (SEQ ID NO: 48), FIG. 50 (SEQ
IDNO: 50), FIG. 52 (SEQ ID NO: 52), F1G. 54 (SEQ ID NO:
54), FIG. 56 (SEQ ID NO: 56), FIG. 58 (SEQ ID NO: 58),
FIG. 60 (SEQIDNO: 60), FIG. 62 (SEQIDNO: 62), FIG. 64
(SEQ ID NO: 64), FIG. 66 (SEQ ID NO: 66), FIG. 68 (SEQ
ID NO: 68) and FIG. 70 (SEQ ID NO: 70).
184. A composition of matter comprising the chimeric
polypeptide of Claim 13.
185. Use of a nucleic acid as claimed in Claim 30 in the
preparation of a medicament for treatment or prevention of a
cell proliferative disorder.
186. Use of an expression vector as claimed in Claim 7 in the
preparation of a medicament for the therapeutic treatment or
diagnostic detection of a cancer.
187. Use of an expression vector as claimed in Claim 31 in the
preparation of a medicament for the therapeutic treatment or
diagnostic detection of a cancer.
188. Use of an expression vector as claimed in Claim 7 in the
preparation of medicament for treating a tumor.
189. Use of'an expression vector as claimed in Claim 31 in the
preparation of medicament for treating a tumor.
190. Use of an expression vector as claimed in Claim 7 in the
preparation of a medicament for treatment or prevention of a
cell proliferative disorder.
191. Use of an expression vector as claimed in Claim 31 in the
preparation of a medicament for treatment or prevention of a
cell proliferative disorder.
192. Use of ahostcell as claimed in Claim 9 in the preparation
of' a medicament for the therapeutic treatment or diagnostic
detection of a cancer.
193. Use of a host cell as claimed in Claim 32 in the prepa-
ration of a medicament for the therapeutic treatment or diag-
nostic detection of a cancer.
194. Use of a host cell as claimed in Claim 33 in the prepa-
ration of a medicament for the therapeutic treatment or diag-
nostic detection of a cancer.
195. Use of ahost cell as claimed in Claim 9 in the preparation
of' a medicament for treating a tumor.
196. Use of a host-cell as claimed in Claim 32 in the prepa-
ration of a medicament for treating a tumor.
197. Use of a host cell as claimed in Claim 33 in the prepa-
ration of a medicament for treating a tumor.
198. Use of ahost cell as claimed in Claim 9 in the preparation
of'a medicament for treatment or prevention of a cell prolif-
erative disorder.
199. Use of a host cell as claimed in Claim 32 in the prepa-
ration of a medicament for treatment or prevention of a cell
proliferative disorder.
200. Use of a host cell as claimed in Claim 33 in the prepa-
ration of a medicament for treatment or prevention of a cell
proliferative disorder.
201. Use of a polypeptide as claimed in Claim 13 in the
preparation of a medicament for the therapeutic treatment or
diagnostic detection of a cancer.
202. Use of a polypeptide as claimed in Claim 14 in the
preparation of a medicament for the therapeutic treatment or
diagnostic detection of a cancer.
203. Use of a polypeptide as claimed in Claim 13 in the
preparation of a medicament for treating a tumor.
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204. Use of a polypeptide as claimed in Claim 14 in the
preparation of a medicament for treating at tumor.

205. Use of a polypeptide as claimed in Claim 13 in the
preparation of a medicament for treatment or prevention of a
cell proliferative disorder.

206. Use of a polypeptide as claimed in Claim 14 in the
preparation of a medicament for treatment or prevention of a
cell proliferative disorder.

207. Use of an antibody as claimed in Claim 17 in the prepa-
ration of a medicament for the therapeutic treatment or diag-
nostic detection of a cancer.

208. Use of an antibody as claimed in Claim 18 in the prepa-
ration of a medicament for the therapeutic treatment or diag-
nostic detection of a cancer.

209. Use of an antibody as claimed in Claim 19 in the prepa-
ration of a medicament for the therapeutic treatment or diag-
nostic detection of a cancer.

210. Use of an antibody as claimed in Claim 20 in the prepa-
ration of a medicament for the therapeutic treatment or diag-
nostic detection of a cancer.

211. Use of an antibody as claimed in Claim 21 in the prepa-
ration of a medicament for the therapeutic treatment or diag-
nostic detection of a cancer.

212. Use of an antibody as claimed in Claim 22 in the prepa-
ration of a medicament for the therapeutic treatment or diag-
nostic detection of a cancer.

213. Use of an antibody as claimed in Claim 23 in the prepa-
ration of a medicament for the therapeutic treatment or diag-
nostic detection of a cancer.

214. Use of an antibody as claimed in Claim 24 in the prepa-
ration of a medicament for the therapeutic treatment or diag-
nostic detection of a cancer.

215. Use of an antibody as claimed in Claim 25 in the prepa-
ration of a medicament for the therapeutic treatment or diag-
nostic detection of a cancer.

216. Use of an antibody as claimed in Claim 26 in the prepa-
ration of a medicament for the therapeutic treatment or diag-
nostic detection of a cancer.

217. Use of an antibody as claimed in Claim 27 in the prepa-
ration of a medicament for the therapeutic treatment or diag-
nostic detection of a cancer.

218. Use of an antibody as claimed in Claim 28 in the prepa-
ration of a medicament for the therapeutic treatment or diag-
nostic detection of a cancer.

219. Use of an antibody as claimed in Claim 29 in the prepa-
ration of a medicament for the therapeutic treatment or diag-
nostic detection of a cancer.

220. Use of an antibody as claimed in Claim 17 in the prepa-
ration of a medicament for treating a tumor.

221. Use of an antibody as claimed in Claim 18 in the prepa-
ration of a medicament for treating a tumor.

222. Use of an antibody as claimed in Claim 19 in the prepa-
ration of a medicament for treating a tumor.

223. Use of an antibody as claimed in Claim 20 in the prepa-
ration of a medicament for treating a tumor.

224. Use of an antibody as claimed in Claim 21 in the prepa-
ration of a medicament for treating a tumor.

225. Use of an antibody as claimed in Claim 22 in the prepa-
ration of a medicament for treating a tumor.

226. Use of an antibody as claimed in Claim 23 in the prepa-
ration of a medicament for treating a tumor.

227. Use of an antibody as claimed in Claim 24 in the prepa-
ration of a medicament for treating a tumor.

228. Use of an antibody as claimed in Claim 25 in the prepa-
ration of a medicament for treating a tumor.

229. Use of an antibody as claimed in Claim 26 in the prepa-
ration of a medicament for treating a tumor.
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230. Use of an antibody as claimed in Claim 27 in the prepa-
ration of a medicament for treating a tumor.

231. Use of an antibody as claimed in Claim 28 in the prepa-
ration of a medicament for treating a tumor.

232. Use of an antibody as claimed in Claim 29 in the prepa-
ration of a medicament for treating a tumor.

233. Use of an antibody as claimed in Claim 17 in the prepa-
ration of a medicament for treatment or prevention of a cell
proliferative disorder.

234. Use of an antibody as claimed in Claim 18 in the prepa-
ration of a medicament for treatment or prevention of a cell
proliferative disorder.

235. Use of an antibody as claimed in Claim 17 in the prepa-
ration of a medicament for treatment or prevention of a cell
proliferative disorder.

235. Use of an antibody as claimed in Claim 18 in the prepa-
ration of a medicament for treatment or prevention of a cell
proliferative disorder.

237. Use of an antibody as claimed in Claim 19 in the prepa-
ration of a medicament for treatment or prevention of a cell
proliferative disorder.

238. Use of an antibody as claimed in Claim 20 in the prepa-
ration of a medicament for treatment or prevention of a cell
proliferative disorder.

239. Use of an antibody as claimed in Claim 21 in the prepa-
ration of a medicament for treatment or prevention of a cell
proliferative disorder.

240. Use of an antibody as claimed in Claim 22 in the prepa-
ration of a medicament for treatment or prevention of a cell
proliferative disorder.

241. Use of an antibody as claimed in Claim 23 in the prepa-
ration of a medicament for treatment or prevention of a cell
proliferative disorder.

242. Use of an antibody as claimed in Claim 24 in the prepa-
ration of a medicament for treatment or prevention of a cell
proliferative disorder.

243. Use of an antibody as claimed in Claim 25 in the prepa-
ration of a medicament for treatment or prevention of a cell
proliferative disorder.

244. Use of an antibody as claimed in Claim 26 in the prepa-
ration of a medicament for treatment or prevention of a cell
proliferative disorder.

245. Use of an antibody as claimed in Claim 27 in the prepa-
ration of a medicament for treatment or prevention of a cell
proliferative disorder.

246. Use of an antibody as claimed in Claim 28 in the prepa-
ration of a medicament for treatment or prevention of a cell
proliferative disorder.

247. Use of an antibody as claimed in Claim 29 in the prepa-
ration of a medicament for treatment or prevention of a cell
proliferative disorder.

248. Use of an oligopeptide as claimed in Claim 37 in the
preparation of a medicament for the therapeutic treatment or
diagnostic detection of a cancer.

249. Use of an oligopeptide as claimed in Claim 38 in the
preparation of a medicament for the therapeutic treatment or
diagnostic detection of a cancer.

250. Use of an oligopeptide as claimed in Claim 39 in the
preparation of a medicament for the therapeutic treatment or
diagnostic detection of a cancer.

251. Use of an oligopeptide as claimed in Claim 40 in the
preparation of a medicament for the therapeutic treatment or
diagnostic detection of a cancer.

252. Use of an oligopeptide as claimed in Claim 41 in the
preparation of a medicament for the therapeutic treatment or
diagnostic detection of a cancer.
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253. Use of an oligopeptide as claimed in Claim 42 in the
preparation of a medicament for the therapeutic treatment or
diagnostic detection of a cancer.

254. Use of an oligopeptide as claimed in Claim 43 in the
preparation of a medicament for the therapeutic treatment or
diagnostic detection of a cancer.

255. Use of an oligopeptide as claimed in Claim 44 in the
preparation of a medicament for the therapeutic treatment or
diagnostic detection of a cancer.

256. Use of an oligopeptide as claimed in Claim 37 in the
preparation of a medicament for treating a tumor.

257. Use of an oligopeptide as claimed in Claim 38 in the
preparation of a medicament for treating a tumor.

258. Use of an oligopeptide as claimed in Claim 39 in the
preparation of a medicament for treating a tumor.

259. Use of an oligopeptide as claimed in Claim 40 in the
preparation of a medicament for treating a tumor.

260. Use of an oligopeptide as claimed in Claim 41 in the
preparation of a medicament for treating a tumor.

261. Use of an oligopeptide as claimed in Claim 42 in the
preparation of a medicament for treating a tumor.

262. Use of an oligopeptide as claimed in Claim 43 in the
preparation of a medicament for treating a tumor.

263. Use of an oligopeptide as claimed in Claim 44 in the
preparation of a medicament for treating a tumor.

264. Use of an oligopeptide as claimed in Claim 37 in the
preparation of a medicament for treatment or prevention of a
cell proliferative disorder.

265. Use of an oligopeptide as claimed in Claim 38 in the
preparation of a medicament for treatment or prevention of a
cell proliferative disorder.

266. Use of an oligopeptide as claimed in Claim 39 in the
preparation of a medicament for treatment or prevention of a
cell proliferative disorder.

267. Use of an oligopeptide as claimed in Claim 40 in the
preparation of a medicament for treatment or prevention of a
cell proliferative disorder.

268. Use of an oligopeptide as claimed in Claim 41 in the
preparation of a medicament for treatment or prevention of a
cell proliferative disorder.

269. Use of an oligopeptide as claimed in Claim 42 in the
preparation of a medicament for treatment or prevention of a
cell proliferative disorder.

270. Use of an oligopeptide as claimed in Claim 43 in the
preparation of a medicament for treatment or prevention of a
cell proliferative disorder.

271. Use of an oligopeptide as claimed in Claim 44 in the
preparation of a medicament for treatment or prevention of a
cell proliferative disorder.

272. Use of a TAHO binding organic molecule as claimed in
Claim 47 in the preparation of a medicament for the thera-
peutic treatment or diagnostic detection of a cancer.

273. Use of a TAHO binding organic molecule as claimed in
Claim 48 in the preparation of a medicament for the thera-
peutic treatment or diagnostic detection of a cancer.

274. Use of a TAHO binding organic molecule as claimed in
Claim 49 in the preparation of a medicament for the thera-
peutic treatment or diagnostic detection of a cancer.

275. Use of a TAHO binding organic molecule as claimed in
Claim 50 in the preparation of a medicament for the thera-
peutic treatment or diagnostic detection of a cancer.

276. Use of a TAHO binding organic molecule as claimed in
Claim 51 in the preparation of a medicament for the thera-
peutic treatment or diagnostic detection of a cancer.

277. Use of a TAHO binding organic molecule as claimed in
Claim 52 in the preparation of a medicament for the thera-
peutic treatment or diagnostic detection of a cancer.
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278. Use of a TAHO binding organic molecule as claimed in
Claim 53 in the preparation of a medicament for the thera-
peutic treatment or diagnostic detection of a cancer.

279. Use of a TAHO binding organic molecule as claimed in
Claim 54 in the preparation of a medicament for the thera-
peutic treatment or diagnostic detection of a cancer.

280. Use of a TAHO binding organic molecule as claimed in
Claim 47 in the preparation of a medicament for treating a
tumor.

281. Use of a TAHO binding organic molecule as claimed in
Claim 48 in the preparation of a medicament for treating a
tumor.

282. Use of a TAHO binding organic molecule as claimed in
Claim 49 in the preparation of a medicament for treating a
tumor.

283. Use of a TAHO binding organic molecule as claimed in
Claim 50 in the preparation of a medicament for treating a
tumor.

284. Use of a TAHO binding organic molecule as claimed in
Claim 51 in the preparation of a medicament for treating a
tumor.

285. Use of a TAHO binding organic molecule as claimed in
Claim 52 in the preparation of a medicament for treating a
tumor.

286. Use of a TAHO binding organic molecule as claimed in
Claim 53 in the preparation of a medicament for treating a
tumor.

287. Use of a TAHO binding organic molecule as claimed in
Claim 54 in the preparation of a medicament for treating a
tumor.

288. Use of a TAHO binding organic molecule as claimed in
Claim 47 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

289. Use of a TAHO binding organic molecule as claimed in
Claim 48 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

290. Use of a TAHO binding organic molecule as claimed in
Claim 49 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

291. Use of a TAHO binding organic molecule as claimed in
Claim 50 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

292. Use of a TAHO binding organic molecule as claimed in
Claim 51 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

293. Use of a TAHO binding organic molecule as claimed in
Claim 52 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

294. Use of a TAHO binding organic molecule as claimed in
Claim 53 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

295. Use of a TAHO binding organic molecule as claimed in
Claim 54 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

296. Use of a composition of matter as claimed in Claim 56 in
the preparation of a medicament for the therapeutic treatment
or diagnostic detection of a cancer.

297. Use of a composition of matter as claimed in Claim 56 in
the preparation of a medicament for treating a tumor.

298. Use of a composition of matter as claimed in Claim 56 in
the preparation of a medicament for treatment or prevention
of a cell proliferative disorder.

299. Use of an article of manufacture as claimed in Claim 58
in the preparation of a medicament for the therapeutic treat-
ment or diagnostic detection of a cancer.

300. Use of an article of manufacture as claimed in Claim 58
in the preparation of a medicament for treating a tumor.
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301. Use of an article of manufacture as claimed in Claim 58
in the preparation of a medicament for treatment or preven-
tion of a cell proliferative disorder.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a nucleotide sequence (SEQ ID NO: 1) of a
TAHO1 (PRO7201) cDNA, wherein SEQ ID NO: 1 is aclone
designated herein as “DNA105250 (also referred here in as
“CD180” or “LY64”).

FIG. 2 shows the amino acid sequence (SEQ ID NO:2)
derived from the coding sequence of SEQ ID NO:1 shown in
FIG. 1.

FIG. 3 shows a nucleotide sequence (SEQ ID NO:3) of a
TAHO2 (PRO4644) cDNA, wherein SEQ ID NO:3 is a clone
designated herein as “DNA150004” (also referred here in as
“CD20” or “MSA417).

FIG. 4 shows the amino acid sequence (SEQ ID NO:4)
derived from the coding sequence of SEQ ID NO:3 shown in
FIG. 3.

FIG. 5 shows a nucleotide sequence (SEQ ID NO:5) of a
TAHO3 (PRO31998) c¢DNA, wherein SEQ ID NO:5 is a
clone designated herein as “DNA182432” (also referred here
in as “FcRH2” or “SPAP1”).

FIG. 6 shows the amino acid sequence (SEQ ID NO:6)
derived from the coding sequence of SEQ ID NO:5 shown in
FIG. 5.

FIG. 7 shows a nucleotide sequence (SEQ ID NO:7) of a
TAHO4 (PRO36248) c¢DNA, wherein SEQ ID NO:7 is a
clone designated herein as “DNA225785” (also referred here
in as “CD79A”).

FIG. 8 shows the amino acid sequence (SEQ ID NO:8)
derived from the coding sequence of SEQ ID NO:7 shown in
FIG. 7.

FIG. 9 shows a nucleotide sequence (SEQ ID NO:9) of a
TAHOS (PRO36249) ¢cDNA, wherein SEQ ID NO:9 is a
clone designated herein as “DNA225786” (also referred here
in as “CD79B”).

FIG. 10 shows the amino acid sequence (SEQ ID NO:10)
derived from the coding sequence of SEQ ID NO:9 shown in
FIG. 9.

FIG. 11 shows a nucleotide sequence (SEQ ID NO:11) of
a TAHO6 (PRO36338) wherein SEQ ID NO:11 is a clone
designated herein as “DNA225875” (also referred here in as
“CD21” or “CR2”).

FIG. 12 shows the amino acid sequence (SEQ ID NO: 12)
derived from the coding sequence of SEQ ID NO:11 shown in
FIG. 11.

FIG. 13 shows a nucleotide sequence (SEQ ID NO:13) of
a TAHO7 (PRO36642) wherein SEQ ID NO: 13 is a clone
designated herein as “DNA226179” (also referred here in as
“CCR6™).

FIG. 14 shows the amino acid sequence (SEQ ID NO:14)
derived from the coding sequence of SEQ ID NO: 13 shown
in FIG. 13.

FIG. 15 shows a nucleotide sequence (SEQ ID NO: 15) of
a TAHOS8 (PRO36702) cDNA, wherein SEQ ID NO:15 is a
clone designated herein as “DNA226239” (also referred
herein as “CD72”).

FIG. 16 shows the amino acid sequence (SEQ ID NO:16)
derived from the coding sequence of SEQ ID NO:15 shown in
FIG. 15.

FIG. 17 shows a nucleotide sequence (SEQ ID NO: 17) of
a TAHO9 (PRO36857) cDNA, wherein SEQ ID NO:17 is a
clone designated herein as “DNA226394” (also referred
herein as “P2RXS5”).
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FIG. 18 shows the amino acid sequence (SEQ ID NO: 18)
derived from the coding sequence of SEQ ID NO:17 shown in
FIG. 17.

FIG. 19 shows a nucleotide sequence (SEQ ID NO: 19) of
a TAHO10 (PRO36886) cDNA, wherein SEQIDNO: 19is a
clone designated herein as “DNA226423” (also referred
herein as “HLA-DOB”).

FIG. 20 shows the amino acid sequence (SEQ ID NO:20)
derived from the coding sequence of SEQ ID NO:19 shown in
FIG. 19.

FIG. 21 shows a nucleotide sequence (SEQ ID NO:21) of
a TAHO1 (PRO38244) cDNA, wherein SEQ ID NO:21 is a
clone designated herein as “DNA227781” (also referred
herein as “CXCRS5”).

FIG. 22 shows the amino acid sequence (SEQ ID NO:22)
derived from the coding sequence of SEQ ID NO:21 shown in
FIG. 21.

FIG. 23 shows a nucleotide sequence (SEQ ID NO:23) of
aTAHOI12 (PRO38342) cDNA, wherein SEQ IDNO:23 is a
clone designated herein as “DNA227879” (also referred
herein as “CD23” or “FCER2”).

FIG. 24 shows the amino acid sequence (SEQ ID NO:24)
derived from the coding sequence of SEQ ID NO:23 shown in
FIG. 23.

FIG. 25 shows a nucleotide sequence (SEQ ID NO:25) of
aTAHO13 (PRO51405) cDNA, wherein SEQ IDNO:25 is a
clone designated herein as “DNA256363” (also referred
herein as “GPR2”).

FIG. 26 shows the amino acid sequence (SEQ ID NO:26)
derived from the coding sequence of SEQ ID NO:25 shown in
FIG. 25.

FIG. 27 shows a nucleotide sequence (SEQ ID NO:27) of
aTAHO14 (PRO87299) cDNA, wherein SEQ IDNO:27 is a
clone designated herein as “DNA332467” (also referred
herein as “Btig”).

FIG. 28 shows the amino acid sequence (SEQ ID NO:28)
derived from the coding sequence of SEQ ID NO:27 shown in
FIG. 27.

FIG. 29 shows a nucleotide sequence (SEQ ID NO:29) of
a TAHO15 PRO1111cDNA, wherein SEQ ID NO:29 is a
clone designated hereinas “DNAS58721” (also referred herein
as “NAG14”).

FIG. 30 shows the amino acid sequence (SEQ ID NO:30)
derived from the coding sequence of SEQ ID NO:29 shown in
FIG. 29.

FIG. 31 shows a nucleotide sequence (SEQ ID NO:31) of
aTAHO16 (PR0O90213) cDNA, wherein SEQ IDNO:31 is a
clone designated herein as “DNA335924” (also referred
herein as “SLGC162707).

FIG. 32 shows the amino acid sequence (SEQ ID NO:32)
derived from the coding sequence of SEQ ID NO:31 shown in
FIG. 31.

FIG. 33 shows a nucleotide sequence (SEQ ID NO:33) of
a TAHO17 PRO85143 ¢DNA, wherein SEQ ID NO:33 is a
clone designated herein as “DNA340394” (also referred
herein as “FcRH1” or “IRTAS”).

FIG. 34 shows the amino acid sequence (SEQ ID NO:34)
derived from the coding sequence of SEQ ID NO:33 shown in
FIG. 33.

FIG. 35 shows a nucleotide sequence (SEQ ID NO:35) of
aTAHO18 PRO820 cDNA, wherein SEQ IDNO:35isaclone
designated herein as “DNAS56041” (also referred herein as
“FcRHS” or “IRTA2”).

FIG. 36 shows the amino acid sequence (SEQ ID NO:36)
derived from the coding sequence of SEQ ID NO:35 shown in
FIG. 35.
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FIG. 37 shows a nucleotide sequence (SEQ ID NO:37) of
a TAHO19 (PRO1140) cDNA, wherein SEQ ID NO:37 is a
clone designated hereinas “DNAS59607” (also referred herein
as “ATWDS578”).

FIG. 38 shows the amino acid sequence (SEQ ID NO:38)
derived from the coding sequence of SEQ ID NO:37 shown in
FIG. 37.

FIG. 39 shows a nucleotide sequence (SEQ ID NO:39) of
a TAHO20 PRO52483 ¢DNA, wherein SEQ ID NO:39 is a
clone designated herein as “DNA257955” (also referred
herein as “FcRH3” or “IRTA3”).

FIG. 40 shows the amino acid sequence (SEQ ID NO:40)
derived from the coding sequence of SEQ ID NO:39 shown in
FIG. 39.

FIG. 41 shows a nucleotide sequence (SEQ ID NO:41) of
a TAHO21 PRO85193 ¢DNA, wherein SEQ ID NO:41 is a
clone designated herein as “DNA329863” (also referred
herein as “FcRH4” or “IRTA1”).

FIG. 42 shows the amino acid sequence (SEQ ID NO:42)
derived from the coding sequence of SEQ ID NO:41 shown in
FIG. 41.

FIG. 43 shows a nucleotide sequence (SEQ ID NO:43) of
a TAHO22 PR0O96849 ¢DNA, wherein SEQ ID NO:43 is a
clone designated herein as “DNA346528” (also referred
herein as “FcRH6” or “FAIL”).

FIG. 44 shows the amino acid sequence (SEQ ID NO:44)
derived from the coding sequence of SEQ ID NO:43 shown in
FIG. 43.

FIG. 45 shows a nucleotide sequence (SEQ ID NO:45) of
a TAHO23 (PRO34414) cDNA, wherein SEQ ID NO:45 is a
clone designated herein as “DNA212930” (also referred
herein as “BCMA”).

FIG. 46 shows the amino acid sequence (SEQ ID NO:46)
derived from the coding sequence of SEQ ID NO:45 shown in
FIG. 45.

FIG. 47 shows a nucleotide sequence (SEQ ID NO:47) of
a TAHO24 (PR090207) cDNA, wherein SEQ ID NO:47 is a
clone designated herein as “DNA335918” (also referred
herein as “239287_at”).

FIG. 48 shows a nucleotide sequence (SEQ ID NO: 48) of
aTAHO25 (PRO36283) ¢cDNA, wherein SEQIDNO: 48 is a
cloned designated herein as “DNA225820” (also referred
here in as “CD19”).

FIG. 49 shows the amino acid sequence (SEQ ID NO: 49)
derived from the coding sequence of SEQ ID NO: 48 shown
in FIG. 48.

FIG. 50 shows a nucleotide sequence (SEQ ID NO: 50) of
a TAHO26 (PRO2177) ¢cDNA, wherein SEQ ID NO: 50 is a
cloned designated herein as “DNA88116” (also referred here
in as “CD22”).

FIG. 51 shows the amino acid sequence (SEQ ID NO: 51)
derived from the coding sequence of SEQ ID NO: 50 shown
in FIG. 50.

FIG. 52 shows a nucleotide sequence (SEQ ID NO: 52) of
aTAHO27 (PRO38215) ¢cDNA, wherein SEQIDNO: 52is a
cloned designated herein as “DNA227752” (also referred
here in as “CXCR3”).

FIG. 53 shows the amino acid sequence (SEQ ID NO: 53)
derived from the coding sequence of SEQ ID NO: 52 shown
in FIG. 52.

FIG. 54 shows a nucleotide sequence (SEQ ID NO: 54) of
a TAHO28 (PR0O9993) ¢cDNA, wherein SEQ ID NO: 54 is a
cloned designated herein as “DNA119476” (also referred
here in as “SILV”).

FIG. 55 shows the amino acid sequence (SEQ ID NO: 55)
derived from the coding sequence of SEQ ID NO: 54 shown
in FIG. 54.
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FIG. 56 shows a nucleotide sequence (SEQ ID NO: 56) of
a TAHO29 (PRO49980) cDNA, wherein SEQ ID NO: 56 is a
cloned designated herein as “DNA254890” (also referred
here in as “KCNK4”).

FIG. 57 shows the amino acid sequence (SEQ ID NO: 57)
derived from the coding sequence of SEQ ID NO: 56 shown
in FIG. 56.

FIG. 58 shows a nucleotide sequence (SEQ ID NO: 58) of
a TAHO30 (PRO34756) cDNA, wherein SEQ ID NO: 58 is a
cloned designated herein as “DNA254890” (also referred
here in as “CXorf1”).

FIG. 59 shows the amino acid sequence (SEQ ID NO: 59)
derived from the coding sequence of SEQ ID NO: 58 shown
in FIG. 58.

FIG. 60 shows a nucleotide sequence (SEQ ID NO: 60) of
a TAHO31 (PRO293) cDNA, wherein SEQ ID NO: 60 is a
cloned designated herein as “DNA254890” (also referred
here in as “LRRN5”).

FIG. 61 shows the amino acid sequence (SEQ ID NO: 61)
derived from the coding sequence of SEQ ID NO: 60 shown
in FIG. 60.

FIG. 62 shows a nucleotide sequence (SEQ ID NO: 62) of
a TAHO32 (PRO33767) cDNA, wherein SEQ ID NO: 62 is a
cloned designated herein as “DNA210233”.

FIG. 63 shows the amino acid sequence (SEQ ID NO: 63)
derived from the coding sequence of SEQ ID NO: 62 shown
in FIG. 62.

FIG. 64 shows a nucleotide sequence (SEQ ID NO: 64) of
a TAHO33 (PRO258) cDNA, wherein SEQ ID NO: 64 is a
cloned designated herein as “DNA35918” (also referred
herein as “IGSF4B”).

FIG. 65 shows the amino acid sequence (SEQ ID NO: 65)
derived from the coding sequence of SEQ ID NO: 64 shown
in FIG. 64.

FIG. 66 shows a nucleotide sequence (SEQ ID NO: 66) of
a TAHO34 (PRO53968) cDNA, wherein SEQ ID NO: 66 is a
cloned designated herein as “DNA260038”.

FIG. 67 shows the amino acid sequence (SEQ ID NO: 67)
derived from the coding sequence of SEQ ID NO: 66 shown
in FIG. 66.

FIG. 68 shows a nucleotide sequence (SEQ ID NO: 68) of
a TAHO35 (PRO89267) cDNA, wherein SEQ ID NO: 68 is a
cloned designated herein as “DNA334818” (also referred
herein as “FL.J12681”).

FIG. 69 shows the amino acid sequence (SEQ ID NO: 69)
derived from the coding sequence of SEQ ID NO: 68 shown
in FIG. 68.

FIG. 70 shows a nucleotide sequence (SEQ ID NO: 70) of
a TAHO36 (PRO51405) cDNA, wherein SEQIDNO: 70is a
cloned designated herein as “DNA257501”.

FIG. 71 shows the amino acid sequence (SEQ ID NO: 71)
derived from the coding sequence of SEQ ID NO: 70 shown
in FIG. 70.

FIG. 72 summarizes the Agilent human microarrays that
demonstrate significant expression of TAHO1S5 in bone mar-
row plasma cells and multiple myeloma cells as compared to
low expression in non-B cells, such as neutrophils, T cells and
natural killer (NK) cells. TAHO1S is also significantly
expressed in some non-hodgkin lymphoma cells.

FIGS. 73 A-73D show microarray data showing the expres-
sion of TAHOI1 in normal samples and in diseased samples,
such as significant expression in Non-Hodgkin’s Lyphoma
(NHL) samples and normal B cells (NB). Abbreviations used
in the Figures are designated as follows: Non-Hodgkin’s
Lymphoma (NHL), follicular lymphoma (FL.), normal lymph
node (NLN), normal B cells (NB), multiple myeloma cells
(MM), small intestine (s. intestine), fetal liver (f. liver),
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smooth muscle (s. muscle), fetal brain (f. brain), natural killer
cells (NK), neutrophils (N’phil), dendrocytes (DC), memory
B cells (mem B), plasma cells (PC), bone marrow plasma
cells (BM PC).

FIGS. 74A-74D show microarray data showing the expres-
sion of TAHO2 in normal samples and in diseased samples,
such as significant expression in NHL samples, follicular
lymphoma (FL), normal lymph node (NLN), normal B cells
(NB). Abbreviations used in the Figures are designated as
follows: Non-Hodgkin’s Lymphoma (NHL), follicular lym-
phoma (FL), normal lymph node (NLN), normal B cells
(NB), multiple myeloma cells (MM), small intestine (s. intes-
tine), fetal liver (f. liver), smooth muscle (s. muscle), fetal
brain (f. brain), natural killer cells (NK), neutrophils (N”phil),
dendrocytes (DC), memory B cells (mem B), plasma cells
(PC), bone marrow plasma cells (BM PC).

FIGS. 75A-75D show microarray data showing the expres-
sion of TAHO3 in normal samples and in diseased samples,
such as significant expression in NHL samples, follicular
lymphoma (FL) and memory B cells (mem B). Abbreviations
used in the Figures are designated as follows: Non-Hodgkin’s
Lymphoma (NHL), follicular lymphoma (FL), normal lymph
node (NLN), normal B cells (NB), multiple myeloma cells
(MM), small intestine (s. intestine), fetal liver (f. liver),
smooth muscle (s. muscle), fetal brain (f. brain), natural killer
cells (NK), neutrophils (N’phil), dendrocytes (DC), memory
B cells (mem B), plasma cells (PC), bone marrow plasma
cells (BM PC).

FIGS. 76 A-76D show microarray data showing the expres-
sion of TAHO4 in normal samples and in diseased samples,
such as significant expression in NHL samples and multiple
myeloma samples (MM), and normal cerebellum and normal
blood. Abbreviations used in the Figures are designated as
follows: Non-Hodgkin’s Lymphoma (NHL), follicular lym-
phoma (FL), normal lymph node (NLN), normal B cells
(NB), multiple myeloma cells (MM), small intestine (s. intes-
tine), fetal liver (f. liver), smooth muscle (s. muscle), fetal
brain (f. brain), natural killer cells (NK), neutrophils (N”phil),
dendrocytes (DC), memory B cells (mem B), plasma cells
(PC), bone marrow plasma cells (BM PC).

FIGS. 77A-77D show microarray data showing the expres-
sion of TAHOS in normal samples and in diseased samples,
such as significant expression in NHL samples. Abbrevia-
tions used in the Figures are designated as follows: Non-
Hodgkin’s Lymphoma (NHL), follicular lymphoma (FL),
normal lymph node (NLN), normal B cells (NB), multiple
myeloma cells (MM), small intestine (s. intestine), fetal liver
(f. liver), smooth muscle (s. muscle), fetal brain (f. brain),
natural killer cells (NK), neutrophils (N’phil), dendrocytes
(DC), memory B cells (mem B), plasma cells (PC), bone
marrow plasma cells (BM PC).

FIGS. 78A-78D show microarray data showing the expres-
sion of TAHOG6 in normal samples and in diseased samples,
such as significant expression in NHL samples and normal
lymph node (NLN). Abbreviations used in the Figures are
designated as follows: Non-Hodgkin’s Lymphoma (NHL),
follicular lymphoma (FL), normal lymph node (NLN), nor-
mal B cells (NB), multiple myeloma cells (MM), small intes-
tine (s. intestine), fetal liver (f. liver), smooth muscle (s.
muscle), fetal brain (f. brain), natural killer cells (NK), neu-
trophils (N’phil), dendrocytes (DC), memory B cells (mem
B), plasma cells (PC), bone marrow plasma cells (BM PC).

FIGS. 79A-79D show microarray data showing the expres-
sion of TAHOS in normal samples and in diseased samples,
such as significant expression in NHL samples, multiple
myeloma samples (MM), follicular lymphoma (FL) and nor-
mal tonsil. Abbreviations used in the Figures are designated
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as follows: Non-Hodgkin’s Lymphoma (NHL), follicular
lymphoma (FL), normal lymph node (NLN), normal B cells
(NB), multiple myeloma cells (MM), small intestine (s. intes-
tine), fetal liver (f. liver), smooth muscle (s. muscle), fetal
brain (f. brain), natural killer cells (NK), neutrophils (N”phil),
dendrocytes (DC), memory B cells (mem B), plasma cells
(PC), bone marrow plasma cells (BM PC).

FIGS. 80A-80B show microarray data showing the expres-
sion of TAHO9 in normal samples and in diseased samples,
such as significant expression in normal B cells (circulating
and lymph-node derived B cells) and not significantly
expressed in non B cells and significantly expressed in normal
plasma cells and multiple myeloma samples and the lym-
phoid organs, spleen and thymus. FIG. 80 is shown as two
panels. The panel in FIG. 80A represents normal tissue from
left to right as follows: salivary gland (1), bone marrow (2),
tonsil (3), fetal liver (4), blood (5), bladder (6), thymus (7),
spleen (8), adrenal gland (9), fetal brain (10), small intestine
(11), testes (12), heart (13), colon (14), lung (15), prostate
(16), brain cerebellum (17), skeletal muscle (18), kidney (19),
pancrease (20), placenta (21), uterus (22) and mammary
gland (23). The panel in FIG. 80B represents the samples
tested from left to right as follows: NK cells (1), neutrophils
(2), CDA4+ cells (3), CD8+ cells (4), CD34+ cells (5), normal
B cells (6), monocytes (7), dendritic cells (8), multiple
myeloma cells (9-11), memory B cells (12), naive B cells
(13), centrocytes (14), centroblasts (15-16), centrocytes (17),
memory B cells (18), naive B cells (19), normal B cells
(20-38), multiple myeloma cells (39), CD138+ cells (40),
multiple myeloma cells (41-46), tonsil plasma cells (47),
bone marrow plasma cells (48), multiple myeloma cells (49-
60), centrocytes (61), plasma bone marrow cells (62-70),
plasma cell CD19+ (71), plasma cell CD19- (72), multiple
myeloma cells (73-75).

FIGS. 81 A-81D show microarray data showing the expres-
sion of TAHO10 in normal samples and in diseased samples,
such as significant expression in NHL samples and multiple
myeloma samples. Abbreviations used in the Figures are des-
ignated as follows: Non-Hodgkin’s Lymphoma (NHL), fol-
licular lymphoma (FL.), normal lymph node (NLN), normal B
cells (NB), multiple myeloma cells (MM), small intestine (s.
intestine), fetal liver (f. liver), smooth muscle (s. muscle),
fetal brain (f. brain), natural killer cells (NK), neutrophils
(N’phil), dendrocytes (DC), memory B cells (mem B),
plasma cells (PC), bone marrow plasma cells (BM PC).

FIGS. 82A-82D show microarray data showing the expres-
sion of TAHO11 in normal samples and in diseased samples,
such as significant expression in NHL samples, follicular
lymphoma (FL), normal lymph node (NLN), normal b cells
(NB), centroblasts and follicular mantle cells and normal
spleen and normal tonsil. Abbreviations used in the Figures
are designated as follows: Non-Hodgkin’s Lymphoma
(NHL), follicular lymphoma (FL), normal lymph node
(NLN), normal B cells (NB), multiple myeloma cells (MM),
small intestine (s. intestine), fetal liver (f. liver), smooth
muscle (s. muscle), fetal brain (f. brain), natural killer cells
(NK), neutrophils (N’phil), dendrocytes (DC), memory B
cells (mem B), plasma cells (PC), bone marrow plasma cells
(BMPC).

FIGS. 83 A-83D show microarray data showing the expres-
sion of TAHO12 in normal samples and in diseased samples,
such as significant expression in normal B cells, multiple
myeloma and normal prostate. Abbreviations used in the Fig-
ures are designated as follows: Non-Hodgkin’s Lymphoma
(NHL), follicular lymphoma (FL), normal lymph node
(NLN), normal B cells (NB), multiple myeloma cells (MM),
small intestine (s. intestine), fetal liver (f. liver), smooth
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muscle (s. muscle), fetal brain (f. brain), natural killer cells
(NK), neutrophils (N’phil), dendrocytes (DC), memory B
cells (mem B), plasma cells (PC), bone marrow plasma cells
(BM PC).

FIGS. 84 A-84B show microarray data showing the expres-
sion of TAHO13 in normal samples and in diseased samples,
such as significant expression in multiple myeloma and nor-
mal blood. FIGS. 84A-84B are shown as two panels. The
panel in FIG. 84A represents normal tissue from left to right
as follows: brain cerebellum (1), pancreas (2), fetal liver (3),
placenta (4), adrenal gland (5), kidney (6), small intestine (7),
colon (8), prostate (9), lung (10), uterus (11), bladder (12),
bone marrow (13), tonsil (14), spleen (15), thymus (16),
blood (17), fetal brain (18), salivary gland (19), testes (20),
heart (21), skeletal muscle (22) and mammary gland (23). The
panel in FIG. 84B represents the samples tested from left to
right as follows: NK cells (1), neutrophils (2), CD4+ cells (3),
CD8+ cells (4), CD34+ cells (5), normal B cells (6), mono-
cytes (7), dendritic cells (8), multiple myeloma cells (9-11),
memory B cells (12), naive B cells (13), centrocytes (14),
centroblasts (15-16), centrocytes (17), memory B cells (18),
naive B cells (19), normal B cells (20-38), multiple myeloma
cells (39), CD138+ cells (40), multiple myeloma cells (41-
46), tonsil plasma cells (47), bone marrow plasma cells (48),
multiple myeloma cells (49-60), centrocytes (61), plasma
bone marrow cells (62-70), plasma cell CD19+ (71), plasma
cell CD19- (72), multiple myeloma cells (73-75).

FIGS. 85A-85D show microarray data showing the expres-
sion of TAHO15 in normal samples and in diseased samples,
such as significant expression in NHL samples. Abbrevia-
tions used in the Figures are designated as follows: Non-
Hodgkin’s Lymphoma (NHL), follicular lymphoma (FL),
normal lymph node (NLN), normal B cells (NB), multiple
myeloma cells (MM), small intestine (s. intestine), fetal liver
(f. liver), smooth muscle (s. muscle), fetal brain (f. brain),
natural killer cells (NK), neutrophils (N’phil), dendrocytes
(DC), memory B cells (mem B), plasma cells (PC), bone
marrow plasma cells (BM PC).

FIGS. 86A-86D show microarray data showing the expres-
sion of TAHO17 in normal samples and in diseased samples,
such as significant expression in normal B cells (NB) and
memory B cells (mem B). Abbreviations used in the Figures
are designated as follows: Non-Hodgkin’s Lymphoma
(NHL), follicular lymphoma (FL), normal lymph node
(NLN), normal B cells (NB), multiple myeloma cells (MM),
small intestine (s. intestine), fetal liver (f. liver), smooth
muscle (s. muscle), fetal brain (f. brain), natural killer cells
(NK), neutrophils (N’phil), dendrocytes (DC), memory B
cells (mem B), plasma cells (PC), bone marrow plasma cells
(BM PC).

FIGS. 87A-87D show microarray data showing the expres-
sion of TAHO18 in normal samples and in diseased samples,
such as significant expression in NHL samples. Abbrevia-
tions used in the Figures are designated as follows: Non-
Hodgkin’s Lymphoma (NHL), follicular lymphoma (FL),
normal lymph node (NLN), normal B cells (NB), multiple
myeloma cells (MM), small intestine (s. intestine), fetal liver
(f. liver), smooth muscle (s. muscle), fetal brain (f. brain),
natural killer cells (NK), neutrophils (N’phil), dendrocytes
(DC), memory B cells (mem B), plasma cells (PC), bone
marrow plasma cells (BM PC).

FIGS. 88A-88D show microarray data showing the expres-
sion of TAHO20 in normal samples and in diseased samples,
such as significant expression in multiple myeloma (MM),
normal B cells (NB) and normal colon, placenta, lung and
spleen and bone marrow plasma cells (BM PC). Abbrevia-
tions used in the Figures are designated as follows: Non-
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Hodgkin’s Lymphoma (NHL), follicular lymphoma (FL),
normal lymph node (NLN), normal B cells (NB), multiple
myeloma cells (MM), small intestine (s. intestine), fetal liver
(f. liver), smooth muscle (s. muscle), fetal brain (f. brain),
natural killer cells (NK), neutrophils (N’phil), dendrocytes
(DC), memory B cells (mem B), plasma cells (PC), bone
marrow plasma cells (BM PC).

FIGS. 89A-89D show microarray data showing the expres-
sion of TAHO21 in normal samples and in diseased samples,
such as significant expression in NHL samples, centrocytes
and memory B cell abbreviations used in the Figures are
designated as follows: Non-Hodgkin’s Lymphoma (NHL),
follicular lymphoma (FL), normal lymph node (NLN), nor-
mal B cells (NB), multiple myeloma cells (MM), small intes-
tine (s. intestine), fetal liver (f. liver), smooth muscle (s.
muscle), fetal brain (f. brain), natural killer cells (NK), neu-
trophils (N’phil), dendrocytes (DC), memory B cells (mem
B), plasma cells (PC), bone marrow plasma cells (BM PC).

FIGS.90A-90D show microarray data showing the expres-
sion of TAHO2S5 in normal samples and in diseased samples,
such as significant expression in NHL samples, normal lymph
node, centroblasts, centrocytes and memory B cells and in
normal tonsil and spleen. Abbreviations used in the Figures
are designated as follows: Non-Hodgkin’s Lymphoma
(NHL), follicular lymphoma (FL), normal lymph node
(NLN), normal B cells (NB), multiple myeloma cells (MM),
small intestine (s. intestine), fetal liver (f. liver), smooth
muscle (s. muscle), fetal brain (f. brain), natural killer cells
(NK), neutrophils (N’phil), dendrocytes (DC), memory B
cells (mem B), plasma cells (PC), bone marrow plasma cells
(BMPC).

FIGS. 91A-91D show microarray data showing the expres-
sion of TAHO26 in normal samples and in diseased samples,
such as significant expression in normal B cells. Abbrevia-
tions used in the Figures are designated as follows: Non-
Hodgkin’s Lymphoma (NHL), follicular lymphoma (FL),
normal lymph node (NLN), normal B cells (NB), multiple
myeloma cells (MM), small intestine (s. intestine), fetal liver
(f. liver), smooth muscle (s. muscle), fetal brain (f. brain),
natural killer cells (NK), neutrophils (N’phil), dendrocytes
(DC), memory B cells (mem B), plasma cells (PC), bone
marrow plasma cells (BM PC).

FIGS.92A-92B show microarray data showing the expres-
sion of TAHO27 in normal samples and in diseased samples,
such as significant expression in in multiple myeloma. FIGS.
92A-92D are shown as two panels. The panel in FIG. 92A
represents normal tissue from left to right as follows: brain
cerebellum (1), pancreas (2), fetal liver (3), placenta (4),
adrenal gland (5), kidney (6), small intestine (7), colon (8),
prostate (9), lung (10), uterus (1), bladder (12), bone marrow
(13), tonsil (14), spleen (15), thymus (16), blood (17), fetal
brain (18), salivary gland (19), testes (20), heart (21), skeletal
muscle (22) and mammary gland (23). The panel in FIG. 92B
represents the samples tested from left to right as follows: NK
cells (1), neutrophils (2), CD4+ cells (3), CD8+ cells (4),
CD34+ cells (5), normal B cells (6), monocytes (7), dendritic
cells (8), multiple myeloma cells (9-11), memory B cells (12),
naive B cells (13), centrocytes (14), centroblasts (15-16),
centrocytes (17), memory B cells (18), naive B cells (19),
normal B cells (20-38), multiple myeloma cells (39),
CD138+ cells (40), multiple myeloma cells (41-46), tonsil
plasma cells (47), bone marrow plasma cells (48), multiple
myeloma cells (49-60), centrocytes (61), plasma bone mar-
row cells (62-70), plasma cell CD19+ (71), plasma cell
CD19- (72), multiple myeloma cells (73-75).

FIGS. 93 A-93B show microarray data showing the expres-
sion of TAHO28 in normal samples and in diseased samples,
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such as significant expression in normal plasma cells and in
multiple myeloma. FIGS. 93A-93B are shown as two panels.
The panel in FIG. 93 A represents normal tissue from left to
right as follows: brain cerebellum (1), pancreas (2), fetal liver
(3), placenta (4), adrenal gland (5), kidney (6), small intestine
(7), colon (8), prostate (9), lung (10), uterus (11), bladder
(12), bone marrow (13), tonsil (14), spleen (15), thymus (16),
blood (17), fetal brain (18), salivary gland (19), testes (20),
heart (21), skeletal muscle (22) and mammary gland (23). The
panel in FIG. 93B represents the samples tested from left to
right as follows: NK cells (1), neutrophils (2), CD4+ cells (3),
CD8+ cells (4), CD34+ cells (5), normal B cells (6), mono-
cytes (7), dendritic cells (8), multiple myeloma cells (9-11),
memory B cells (12), naive B cells (13), centrocytes (14),
centroblasts (15-16), centrocytes (17), memory B cells (18),
naive B cells (19), normal B cells (20-38), multiple myeloma
cells (39), CD138+ cells (40), multiple myeloma cells (41-
46), tonsil plasma cells (47), bone marrow plasma cells (48),
multiple myeloma cells (49-60), centrocytes (61), plasma
bone marrow cells (62-70), plasma cell CD19+ (71), plasma
cell CD19- (72), multiple myeloma cells (73-75).

FIGS. 94A-94B show microarray data showing the expres-
sion of TAHO29 in normal samples and in diseased samples,
such as significant expression in in multiple myeloma, normal
plasma cells and normal testes. FIGS. 94A-94B are shown as
two panels. The panel in FIG. 94A represents normal tissue
from left to right as follows: brain cerebellum (1), pancreas
(2), fetal liver (3), placenta (4), adrenal gland (5), kidney (6),
small intestine (7), colon (8), prostate (9), lung (10), uterus
(1), bladder (12), bone marrow (13), tonsil (14), spleen (15),
thymus (16), blood (17), fetal brain (18), salivary gland (19),
testes (20), heart (21), skeletal muscle (22) and mammary
gland (23). The panel in FIG. 94B represents the samples
tested from left to right as follows: NK cells (1), neutrophils
(2), CDA4+ cells (3), CD8+ cells (4), CD34+ cells (5), normal
B cells (6), monocytes (7), dendritic cells (8), multiple
myeloma cells (9-11), memory B cells (12), naive B cells
(13), centrocytes (14), centroblasts (15-16), centrocytes (17),
memory B cells (18), naive B cells (19), normal B cells
(20-38), multiple myeloma cells (39), CD138+ cells (40),
multiple myeloma cells (41-46), tonsil plasma cells (47),
bone marrow plasma cells (48), multiple myeloma cells (49-
60), centrocytes (61), plasma bone marrow cells (62-70),
plasma cell CD19+ (71), plasma cell CD19- (72), multiple
myeloma cells (73-75).

FIGS. 95A-95B show microarray data showing the expres-
sion of TAHO30 in normal samples and in diseased samples,
such as significant expression in in multiple myeloma and
normal testes. FIGS. 95A-95B are shown as two panels. The
panel in FIG. 95A represents normal tissue from left to right
as follows: brain cerebellum (1), pancreas (2), fetal liver (3),
placenta (4), adrenal gland (5), kidney (6), small intestine (7),
colon (8), prostate (9), lung (10), uterus (11), bladder (12),
bone marrow (13), tonsil (14), spleen (15), thymus (16),
blood (17), fetal brain (18), salivary gland (19), testes (20),
heart (21), skeletal muscle (22) and mammary gland (23). The
panel in FIG. 95B represents the samples tested from left to
right as follows: NK cells (1), neutrophils (2), CD4+ cells (3),
CD8+ cells (4), CD34+ cells (5), normal B cells (6), mono-
cytes (7), dendritic cells (8), multiple myeloma cells (9-11),
memory B cells (12), naive B cells (13), centrocytes (14),
centroblasts (15-16), centrocytes (17), memory B cells (18),
naive B cells (19), normal B cells (20-38), multiple myeloma
cells (39), CD138+ cells (40), multiple myeloma cells (41-
46), tonsil plasma cells (47), bone marrow plasma cells (48),
multiple myeloma cells (49-60), centrocytes (61), plasma
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bone marrow cells (62-70), plasma cell CD19+ (71), plasma
cell CD19- (72), multiple myeloma cells (73-75).

FIGS.96A-96B show microarray data showing the expres-
sion of TAHO31 in normal samples and in diseased samples,
such as significant expression in in multiple myeloma, plasma
cells and normal brain cerebellum. FIGS. 96 A-96B are shown
astwo panels. The panel in FIG. 96 A represents normal tissue
from left to right as follows: brain cerebellum (1), pancreas
(2), fetal liver (3), placenta (4), adrenal gland (5), kidney (6),
small intestine (7), colon (8), prostate (9), lung (10), uterus
(11), bladder (12), bone marrow (13), tonsil (14), spleen (15),
thymus (16), blood (17), fetal brain (18), salivary gland (19),
testes (20), heart (21), skeletal muscle (22) and mammary
gland (23). The panel in FIG. 96B represents the samples
tested from left to right as follows: NK cells (1), neutrophils
(2), CDA4+ cells (3), CD8+ cells (4), CD34+ cells (5), normal
B cells (6), monocytes (7), dendritic cells (8), multiple
myeloma cells (9-11), memory B cells (12), naive B cells
(13), centrocytes (14), centroblasts (15-16), centrocytes (17),
memory B cells (18), naive B cells (19), normal B cells
(20-38), multiple myeloma cells (39), CD138+ cells (40),
multiple myeloma cells (41-46), tonsil plasma cells (47),
bone marrow plasma cells (48), multiple myeloma cells (49-
60), centrocytes (61), plasma bone marrow cells (62-70),
plasma cell CD19+ (71), plasma cell CD19- (72), multiple
myeloma cells (73-75).

FIGS. 97A-97B show microarray data showing the expres-
sion of TAHO32 in normal samples and in diseased samples,
such as significant expression in in multiple myeloma and
normal prostate. FIGS. 97A-97B are shown as two panels.
The panel in FIG. 97A represents normal tissue from left to
right as follows: brain cerebellum (1), pancreas (2), fetal liver
(3), placenta (4), adrenal gland (5), kidney (6), small intestine
(7), colon (8), prostate (9), lung (10), uterus (11), bladder
(12), bone marrow (13), tonsil (14), spleen (15), thymus (16),
blood (17), fetal brain (18), salivary gland (19), testes (20),
heart (21), skeletal muscle (22) and mammary gland (23). The
panel in FIG. 97B represents the samples tested from left to
right as follows: NK cells (1), neutrophils (2), CD4+ cells (3),
CD8+ cells (4), CD34+ cells (5), normal B cells (6), mono-
cytes (7), dendritic cells (8), multiple myeloma cells (9-11),
memory B cells (12), naive B cells (13), centrocytes (14),
centroblasts (15-16), centrocytes (17), memory B cells (18),
naive B cells (19), normal B cells (20-38), multiple myeloma
cells (39), CD138+ cells (40), multiple myeloma cells (41-
46), tonsil plasma cells (47), bone marrow plasma cells (48),
multiple myeloma cells (49-60), centrocytes (61), plasma
bone marrow cells (62-70), plasma cell CD19+ (71), plasma
cell CD19- (72), multiple myeloma cells (73-75).

FIGS. 98A-98B show microarray data showing the expres-
sion of TAHO33 in normal samples and in diseased samples,
such as significant expression in in multiple myeloma. FIGS.
98A-98B are shown as two panels. The panel in FIG. 98A
represents normal tissue from left to right as follows: brain
cerebellum (1), pancreas (2), fetal liver (3), placenta (4),
adrenal gland (5), kidney (6), small intestine (7), colon (8),
prostate (9), lung (10), uterus (11), bladder (12), bone marrow
(13), tonsil (14), spleen (15), thymus (16), blood (17), fetal
brain (18), salivary gland (19), testes (20), heart (21), skeletal
muscle (22) and mammary gland (23). The panel in FIG. 98B
represents the samples tested from left to right as follows: NK
cells (1), neutrophils (2), CD4+ cells (3), CD8+ cells (4),
CD34+ cells (5), normal B cells (6), monocytes (7), dendritic
cells (8), multiple myeloma cells (9-11), memory B cells (12),
naive B cells (13), centrocytes (14), centroblasts (15-16),
centrocytes (17), memory B cells (18), naive B cells (19),
normal B cells (20-38), multiple myeloma cells (39),
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CD138+ cells (40), multiple myeloma cells (41-46), tonsil
plasma cells (47), bone marrow plasma cells (48), multiple
myeloma cells (49-60), centrocytes (61), plasma bone mar-
row cells (62-70), plasma cell CD19+ (71), plasma cell
CD19- (72), multiple myeloma cells (73-75).

FIGS. 99A-99B show microarray data showing the expres-
sion of TAHO34 in normal samples and in diseased samples,
such as significant expression in in multiple myeloma, normal
plasma cells and normal blood. FIGS. 98A-98B are shown as
two panels. The panel in FIG. 94A represents normal tissue
from left to right as follows: brain cerebellum (1), pancreas
(2), fetal liver (3), placenta (4), adrenal gland (5), kidney (6),
small intestine (7), colon (8), prostate (9), lung (10), uterus
(11), bladder (12), bone marrow (13), tonsil (14), spleen (15),
thymus (16), blood (17), fetal brain (18), salivary gland (19),
testes (20), heart (21), skeletal muscle (22) and mammary
gland (23). The panel in FIG. 94B represents the samples
tested from left to right as follows: NK cells (1), neutrophils
(2), CDA4+ cells (3), CD8+ cells (4), CD34+ cells (5), normal
B cells (6), monocytes (7), dendritic cells (8), multiple
myeloma cells (9-11), memory B cells (12), naive B cells
(13), centrocytes (14), centroblasts (15-16), centrocytes (17),
memory B cells (18), naive B cells (19), normal B cells
(20-38), multiple myeloma cells (39), CD138+ cells (40),
multiple myeloma cells (41-46), tonsil plasma cells (47),
bone marrow plasma cells (48), multiple myeloma cells (49-
60), centrocytes (61), plasma bone marrow cells (62-70),
plasma cell CD19+ (71), plasma cell CD19- (72), multiple
myeloma cells (73-75).

FIGS. 100A-100B show microarray data showing the
expression of TAHO3S5 in normal samples and in diseased
samples, such as significant expression in in multiple
myeloma. FIGS. 100A-100B are shown as two panels. The
panel in FIG. 100 A represents normal tissue from left to right
as follows: brain cerebellum (1), pancreas (2), fetal liver (3),
placenta (4), adrenal gland (5), kidney (6), small intestine (7),
colon (8), prostate (9), lung (10), uterus (11), bladder (12),
bone marrow (13), tonsil (14), spleen (15), thymus (16),
blood (17), fetal brain (18), salivary gland (19), testes (20),
heart (21), skeletal muscle (22) and mammary gland (23). The
panel in FIG. 100B represents the samples tested from left to
right as follows: NK cells (1), neutrophils (2), CD4+ cells (3),
CD8+ cells (4), CD34+ cells (5), normal B cells (6), mono-
cytes (7), dendritic cells (8), multiple myeloma cells (9-11),
memory B cells (12), naive B cells (13), centrocytes (14),
centroblasts (15-16), centrocytes (17), memory B cells (18),
naive B cells (19), normal B cells (20-38), multiple myeloma
cells (39), CD138+ cells (40), multiple myeloma cells (41-
46), tonsil plasma cells (47), bone marrow plasma cells (48),
multiple myeloma cells (49-60), centrocytes (61), plasma
bone marrow cells (62-70), plasma cell CD19+ (71), plasma
cell CD19- (72), multiple myeloma cells (73-75).

FIG. 101 show microarray data showing the expression of
TAHO36 in normal samples and in diseased samples, such as
significant expression in in multiple myeloma. FIGS. 101A-
101B are shown as two panels. The panel in FIG. 101A
represents normal tissue from left to right as follows: brain
cerebellum (1), pancreas (2), fetal liver (3), placenta (4),
adrenal gland (5), kidney (6), small intestine (7), colon (8),
prostate (9), lung (10), uterus (11), bladder (12), bone marrow
(13), tonsil (14), spleen (15), thymus (16), blood (17), fetal
brain (18), salivary gland (19), testes (20), heart (21), skeletal
muscle (22) and mammary gland (23). The panel in FIG.
101B represents the samples tested from left to right as fol-
lows: NK cells (1), neutrophils (2), CD4+ cells (3), CD8+
cells (4), CD34+ cells (5), normal B cells (6), monocytes (7),
dendritic cells (8), multiple myeloma cells (9-11), memory B
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cells (12), naive B cells (13), centrocytes (14), centroblasts
(15-16), centrocytes (17), memory B cells (18), naive B cells
(19), normal B cells (20-38), multiple myeloma cells (39),
CD138+ cells (40), multiple myeloma cells (41-46), tonsil
plasma cells (47), bone marrow plasma cells (48), multiple
myeloma cells (49-60), centrocytes (61), plasma bone mar-
row cells (62-70), plasma cell CD19+ (71), plasma cell
CD19- (72), multiple myeloma cells (73-75).

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

1. Definitions

The terms “TAHO polypeptide” and “TAHO” as used
herein and when immediately followed by a numerical des-
ignation, refer to various polypeptides, wherein the complete
designation (i.e., TAHO/number) refers to specific polypep-
tide sequences as described herein. The terms “TAHO/num-
ber polypeptide” and “TAHO/number” wherein the term
“number” is provided as an actual numerical designation as
used herein encompass native sequence polypeptides,
polypeptide variants and fragments of native sequence
polypeptides and polypeptide variants (which are further
defined herein). The TAHO polypeptides described herein
may beisolated from a variety of sources, such as from human
tissue types or from another source, or prepared by recombi-
nant or synthetic methods. The term “TAHO polypeptide”
refers to each individual TAHO/number polypeptide dis-
closed herein. All disclosures in this specification which refer
to the “TAHO polypeptide” refer to each of the polypeptides
individually as well as jointly. For example, descriptions of
the preparation of, purification of, derivation of, formation of
antibodies to or against, formation of TAHO binding oli-
gopeptides to or against, formation of TAHO binding organic
molecules to or against, administration of, compositions con-
taining, treatment of a disease with, etc., pertain to each
polypeptide of the invention individually. The term “TAHO
polypeptide” also includes variants of the TAHO/number
polypeptides disclosed herein.

“TAHO1” is also herein referred to as “RP105”, “CD180”
or “LY64”. “TAHO2” is also herein referred to as “CD20” or
“MS4A1”. “TAHO3” is also herein referred to as “FcRH2” or
“SPAP1”. “TAHOA4” is also herein referred to as “CD79A”.
“TAHOS5” is also herein referred to as “CD79B”. “TAHO6” is
also herein referred to as “CR2” or “CD21”. “TAHO7” is also
herein referred to as “CCR6”. “TAHOS8” is also herein
referred to as “CD72”. “TAHO9” is also herein referred to as
“P2RXS5” or “UNQ2170”. “TAHO10” is also herein referred
to as “HLA-DOB”. “TAHO11” is also herein referred to as
“CXCRS5”or“BLR1”.“TAHO12”is also herein referred to as
“FCER2” or “CD23”. “TAHO13” is also herein referred to as
“GPR2” or “UNQ12100”. “TAHO14” is also herein referred
to as “BTig”. “TAHOI15” is also herein referred to as
“NAG14” or “LRRC4”. “TAHO16” is also herein referred to
as “SLGC16270”. “TAHO17” is also herein referred to as
“FcRH1” or “IRTAS”. “TAHO18” is also herein referred to as
“IRTA2” or “FcRHS”. “TAHO19” is also herein referred to as
“ATWDS578”. “TAHO20” is also herein referred to as
“FcRH3” or “IRTA3”. “TAHO21” is also herein referred to as
“IRTA1” or “FcRH4”. “TAHO22” is also herein referred to as
“FcRH6” or “FAIL”. “TAHO23” is also herein referred to as
“BCMA”. “TAHO24” is also herein referred to as “239287
at”. “TAHO25” is also herein referred to as “CD19”.
“TAHO26” is also herein referred to as “CD22”. “TAHO27”
is also herein referred to as “CXCR3” or “UNQS8371”.
“TAHO28” is also herein referred to as “SILV” or
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“UNQ1747”. “TAHO29” is also herein referred to as
“KCNK4” or “UNQI11492”. “TAHO30” is also herein
referred to as “CXorfl” or “UNQ9197”. “TAHO31” is also
herein referred to as “LRRNS” or “UNQ256”. “TAHO32” is
also herein referred to as “UNQ9308”. “TAHO33” is also
herein referred to as “IGSF4B” or “UNQ225”. “TAHO34” is
also herein referred to as “BC021178” or “UNQ13267”.
“TAHO35” is also herein referred to as “FLJ12681” or
“UNQ6034”. “TAHO36” is also herein referred to as
“1_928646” or “UNQ12376”.

A “native sequence TAHO polypeptide” comprises a
polypeptide having the same amino acid sequence as the
corresponding TAHO polypeptide derived from nature. Such
native sequence TAHO polypeptides can be isolated from
nature or can be produced by recombinant or synthetic means.
The term “native sequence TAHO polypeptide” specifically
encompasses naturally-occurring truncated or secreted forms
of the specific TAHO polypeptide (e.g., an extracellular
domain sequence), naturally-occurring variant forms (e.g.,
alternatively spliced forms) and naturally-occurring allelic
variants of the polypeptide. In certain embodiments of the
invention, the native sequence TAHO polypeptides disclosed
herein are mature or full-length native sequence polypeptides
comprising the full-length amino acids sequences shown in
the accompanying figures. Start and stop codons (if indicated)
are shown in bold font and underlined in the figures. Nucleic
acid residues indicated as “N” in the accompanying figures
are any nucleic acid residue. However, while the TAHO
polypeptides disclosed in the accompanying figures are
shown to begin with methionine residues designated herein as
amino acid position 1 in the figures, it is conceivable and
possible that other methionine residues located either
upstream or downstream from the amino acid position 1 inthe
figures may be employed as the starting amino acid residue
for the TAHO polypeptides.

The TAHO polypeptide “extracellular domain” or “ECD”
refers to a form of'the TAHO polypeptide which is essentially
free of the transmembrane and cytoplasmic domains. Ordi-
narily, a TAHO polypeptide ECD will have less than 1% of
such transmembrane and/or cytoplasmic domains and pref-
erably, will have less than 0.5% of such domains. It will be
understood that any transmembrane domains identified for
the TAHO polypeptides of the present invention are identified
pursuant to criteria routinely employed in the art for identi-
fying that type of hydrophobic domain. The exact boundaries
of a transmembrane domain may vary but most likely by no
more than about 5 amino acids at either end of the domain as
initially identified herein. Optionally, therefore, an extracel-
Iular domain of a TAHO polypeptide may contain from about
5 or fewer amino acids on either side of the transmembrane
domain/extracellular domain boundary as identified in the
Examples or specification and such polypeptides, with or
without the associated signal peptide, and nucleic acid encod-
ing them, are contemplated by the present invention.

The approximate location of the “signal peptides™ of the
various TAHO polypeptides disclosed herein may be shown
in the present specification and/or the accompanying figures.
It is noted, however, that the C-terminal boundary of a signal
peptide may vary, but most likely by no more than about 5
amino acids on either side of the signal peptide C-terminal
boundary as initially identified herein, wherein the C-termi-
nal boundary of the signal peptide may be identified pursuant
to criteria routinely employed in the art for identifying that
type of amino acid sequence element (e.g., Nielsen et al.,
Prot. Eng. 10:1-6 (1997) and von Heinje et al., Nucl. Acids.
Res. 14:4683-4690 (1986)). Moreover, it is also recognized
that, in some cases, cleavage of a signal sequence from a
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secreted polypeptide is not entirely uniform, resulting in more
than one secreted species. These mature polypeptides, where
the signal peptide is cleaved within no more than about 5
amino acids on either side of the C-terminal boundary of the
signal peptide as identified herein, and the polynucleotides
encoding them, are contemplated by the present invention.

“TAHO polypeptide variant” means a TAHO polypeptide,
preferably an active TAHO polypeptide, as defined herein
having at least about 80% amino acid sequence identity with
a full-length native sequence TAHO polypeptide sequence as
disclosed herein, a TAHO polypeptide sequence lacking the
signal peptide as disclosed herein, an extracellular domain of
a TAHO polypeptide, with or without the signal peptide, as
disclosed herein or any other fragment of a full-length TAHO
polypeptide sequence as disclosed herein (such as those
encoded by a nucleic acid that represents only a portion of the
complete coding sequence for a full-length TAHO polypep-
tide). Such TAHO polypeptide variants include, for instance,
TAHO polypeptides wherein one or more amino acid residues
are added, or deleted, at the N- or C-terminus of the full-
length native amino acid sequence. Ordinarily, a TAHO
polypeptide variant will have at least about 80% amino acid
sequence identity, alternatively at least about 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, or 99% amino acid
sequence identity, to a full-length native sequence TAHO
polypeptide sequence as disclosed herein, a TAHO polypep-
tide sequence lacking the signal peptide as disclosed herein,
an extracellular domain of a TAHO polypeptide, with or
without the signal peptide, as disclosed herein or any other
specifically defined fragment of a full-length TAHO polypep-
tide sequence as disclosed herein. Ordinarily, TAHO variant
polypeptides are at least about 10 amino acids in length,
alternatively at least about 20, 30, 40, 50, 60, 70, 80, 90, 100,
110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220,
230, 240, 250, 260, 270, 280, 290, 300, 310, 320, 330, 340,
350, 360, 370, 380, 390, 400, 410, 420, 430, 440, 450, 460,
470, 480, 490, 500, 510, 520, 530, 540, 550, 560, 570, 580,
590, 600 amino acids in length, or more. Optionally, TAHO
variant polypeptides will have no more than one conservative
amino acid substitution as compared to the native TAHO
polypeptide sequence, alternatively no more than 2,3, 4, 5, 6,
7, 8,9, or 10 conservative amino acid substitution as com-
pared to the native TAHO polypeptide sequence.

“Percent (%) amino acid sequence identity” with respect to
the TAHO polypeptide sequences identified herein is defined
as the percentage of amino acid residues in a candidate
sequence that are identical with the amino acid residues in the
specific TAHO polypeptide sequence, after aligning the
sequences and introducing gaps, if necessary, to achieve the
maximum percent sequence identity, and not considering any
conservative substitutions as part of the sequence identity.
Alignment for purposes of determining percent amino acid
sequence identity can be achieved in various ways that are
within the skill in the art, for instance, using publicly avail-
able computer software such as BLAST, BLAST-2, ALIGN
or Megalign (DNASTAR) software. Those skilled in the art
can determine appropriate parameters for measuring align-
ment, including any algorithms needed to achieve maximal
alignment over the full length of the sequences being com-
pared. For purposes herein, however, % amino acid sequence
identity values are generated using the sequence comparison
computer program ALIGN-2, wherein the complete source
code for the ALIGN-2 program is provided in Table 1 below.
The ALIGN-2 sequence comparison computer program was
authored by Genentech, Inc. and the source code shown in
Table 1 below has been filed with user documentation in the
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U.S. Copyright Office, Washington D.C., 20559, where it is
registered under U.S. Copyright Registration No.
TXUS510087. The ALIGN-2 program is publicly available
through Genentech, Inc., South San Francisco, Calif. or may
be compiled from the source code provided in Table 1 below.
The ALIGN-2 program should be compiled for use on a
UNIX operating system, preferably digital UNIX V4.0D. All
sequence comparison parameters are set by the ALIGN-2
program and do not vary.

In situations where ALIGN-2 is employed for amino acid
sequence comparisons, the % amino acid sequence identity of
a given amino acid sequence A to, with, or against a given
amino acid sequence B (which can alternatively be phrased as
a given amino acid sequence A that has or comprises a certain
% amino acid sequence identity to, with, or against a given
amino acid sequence B) is calculated as follows:

100 times the fraction X/Y

where X is the number of amino acid residues scored as
identical matches by the sequence alignment program
ALIGN-2 in that program’s alignment of A and B, and where
Y is the total number of amino acid residues in B. It will be
appreciated that where the length of amino acid sequence A is
not equal to the length of amino acid sequence B, the % amino
acid sequence identity of A to B will not equal the % amino
acid sequence identity of B to A. As examples of % amino
acid sequence identity calculations using this method, Tables
2 and 3 demonstrate how to calculate the % amino acid
sequence identity of the amino acid sequence designated
“Comparison Protein” to the amino acid sequence designated
“TAHO”, wherein “TAHO” represents the amino acid
sequence of a hypothetical TAHO polypeptide of interest,
“Comparison Protein” represents the amino acid sequence of
a polypeptide against which the “TAHO” polypeptide of
interest is being compared, and “X, “Y” and “Z” each repre-
sent different hypothetical amino acid residues. Unless spe-
cifically stated otherwise, all % amino acid sequence identity
values used herein are obtained as described in the immedi-
ately preceding paragraph using the ALIGN-2 computer pro-
gram.

“TAHO variant polynucleotide” or “TAHO variant nucleic
acid sequence” means a nucleic acid molecule which encodes
a TAHO polypeptide, preferably an active TAHO polypep-
tide, as defined herein and which has at least about 80%
nucleic acid sequence identity with a nucleotide acid
sequence encoding a full-length native sequence TAHO
polypeptide sequence as disclosed herein, a full-length native
sequence TAHO polypeptide sequence lacking the signal
peptide as disclosed herein, an extracellular domain of a
TAHO polypeptide, with or without the signal peptide, as
disclosed herein or any other fragment of a full-length TAHO
polypeptide sequence as disclosed herein (such as those
encoded by a nucleic acid that represents only a portion of the
complete coding sequence for a full-length TAHO polypep-
tide). Ordinarily, a TAHO variant polynucleotide will have at
least about 80% nucleic acid sequence identity, alternatively
at least about 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% nucleic acid sequence identity with a nucleic acid
sequence encoding a full-length native sequence TAHO
polypeptide sequence as disclosed herein, a full-length native
sequence TAHO polypeptide sequence lacking the signal
peptide as disclosed herein, an extracellular domain of a
TAHO polypeptide, with or without the signal sequence, as
disclosed herein or any other fragment of a full-length TAHO
polypeptide sequence as disclosed herein. Variants do not
encompass the native nucleotide sequence.
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Ordinarily, TAHO variant polynucleotides are at least
about 5 nucleotides in length, alternatively at least about 6, 7,
8,9,10,11,12,13,14,15,16,17, 18, 19, 20, 21, 22, 23, 24,
25,26,27,28,29,30,35,40,45, 50, 55, 60, 65, 70, 75, 80, 85,
90, 95, 100, 105, 110, 15, 120, 125, 130, 135, 140, 145, 150,
155, 160, 165, 170, 175, 180, 185, 190, 195, 200, 210, 220,
230, 240, 250, 260, 270, 280, 290, 300, 310, 320, 330, 340,
350, 360, 370, 380, 390, 400, 410, 420, 430, 440, 450, 460,
470, 480, 490, 500, 510, 520, 530, 540, 550, 560, 570, 580,
590, 600, 610, 620, 630, 640, 650, 660, 670, 680, 690, 700,
710, 720, 730, 740, 750, 760, 770, 780, 790, 800, 810, 820,
830, 840, 850, 860, 870, 830, 890, 900, 910, 920, 930, 940,
950, 960, 970, 980, 990, or 1000 nucleotides in length,
wherein in this context the term “about” means the referenced
nucleotide sequence length plus or minus 10% of that refer-
enced length.

“Percent (%) nucleic acid sequence identity” with respect
to TAHO-encoding nucleic acid sequences identified herein
is defined as the percentage of nucleotides in a candidate
sequence that are identical with the nucleotides in the TAHO
nucleic acid sequence of interest, after aligning the sequences
and introducing gaps, if necessary, to achieve the maximum
percent sequence identity. Alignment for purposes of deter-
mining percent nucleic acid sequence identity can be
achieved in various ways that are within the skill in the art, for
instance, using publicly available computer software such as
BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) soft-
ware. For purposes herein, however, % nucleic acid sequence
identity values are generated using the sequence comparison
computer program ALIGN-2, wherein the complete source
code for the ALIGN-2 program is provided in Table 1 below.
The ALIGN-2 sequence comparison computer program was
authored by Genentech, Inc. and the source code shown in
Table 1 below has been filed with user documentation in the
U.S. Copyright Office, Washington D.C., 20559, where it is
registered under U.S. Copyright Registration No.
TXUS510087. The ALIGN-2 program is publicly available
through Genentech, Inc., South San Francisco, Calif. or may
be compiled from the source code provided in Table 1 below.
The ALIGN-2 program should be compiled for use on a
UNIX operating system, preferably digital UNIX V4.0D. All
sequence comparison parameters are set by the ALIGN-2
program and do not vary.

In situations where ALIGN-2 is employed for nucleic acid
sequence comparisons, the % nucleic acid sequence identity
of'a given nucleic acid sequence C to, with, or against a given
nucleic acid sequence D (which can alternatively be phrased
as a given nucleic acid sequence C that has or comprises a
certain % nucleic acid sequence identity to, with, or against a
given nucleic acid sequence D) is calculated as follows:

100 times the fraction W/Z

where W is the number of nucleotides scored as identical
matches by the sequence alignment program ALIGN-2 in that
program’s alignment of C and D, and where Z is the total
number of nucleotides in D. It will be appreciated that where
the length of nucleic acid sequence C is not equal to the length
of nucleic acid sequence D, the % nucleic acid sequence
identity of C to D will not equal the % nucleic acid sequence
identity of D to C. As examples of % nucleic acid sequence
identity calculations, Tables 4 and 5, demonstrate how to
calculate the % nucleic acid sequence identity of the nucleic
acid sequence designated “Comparison DNA” to the nucleic
acid sequence designated “TAHO-DNA”, wherein “TAHO-
DNA” represents a hypothetical TAHO-encoding nucleic
acid sequence of interest, “Comparison DNA” represents the
nucleotide sequence of a nucleic acid molecule against which
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the “TAHO-DNA” nucleic acid molecule of interest is being
compared, and “N”, “L” and “V” each represent different
hypothetical nucleotides. Unless specifically stated other-
wise, all % nucleic acid sequence identity values used herein
are obtained as described in the immediately preceding para-
graph using the ALIGN-2 computer program.

In other embodiments, TAHO variant polynucleotides are
nucleic acid molecules that encode a TAHO polypeptide and
which are capable of hybridizing, preferably under stringent
hybridization and wash conditions, to nucleotide sequences
encoding a full-length TAHO polypeptide as disclosed
herein. TAHO variant polypeptides may be those that are
encoded by a TAHO variant polynucleotide.

The term “full-length coding region” when used in refer-
ence to a nucleic acid encoding a TAHO polypeptide refers to
the sequence of nucleotides which encode the full-length
TAHO polypeptide of the invention (which is often shown
between start and stop codons, inclusive thereof, in the
accompanying figures). The term “full-length coding region”
when used in reference to an ATCC deposited nucleic acid
refers to the TAHO polypeptide-encoding portion of the
c¢DNA that is inserted into the vector deposited with the ATCC
(which is often shown between start and stop codons, inclu-
sive thereof, in the accompanying figures (start and stop
codons are bolded and underlined in the figures)).

“Isolated,” when used to describe the various TAHO
polypeptides disclosed herein, means polypeptide that has
been identified and separated and/or recovered from a com-
ponent of its natural environment. Contaminant components
of'its natural environment are materials that would typically
interfere with therapeutic uses for the polypeptide, and may
include enzymes, hormones, and other proteinaceous or non-
proteinaceous solutes. In preferred embodiments, the
polypeptide will be purified (1) to a degree sufficient to obtain
at least 15 residues of N-terminal or internal amino acid
sequence by use of a spinning cup sequenator, or (2) to homo-
geneity by SDS-PAGE under non-reducing or reducing con-
ditions using Coomassie blue or, preferably, silver stain. Iso-
lated polypeptide includes polypeptide in situ within
recombinant cells, since at least one component of the TAHO
polypeptide natural environment will not be present. Ordi-
narily, however, isolated polypeptide will be prepared by at
least one purification step.

An “isolated” TAHO polypeptide-encoding nucleic acid or
other polypeptide-encoding nucleic acid is a nucleic acid
molecule that is identified and separated from at least one
contaminant nucleic acid molecule with which it is ordinarily
associated in the natural source of the polypeptide-encoding
nucleic acid. An isolated polypeptide-encoding nucleic acid
molecule is other than in the form or setting in which it is
found in nature. Isolated polypeptide-encoding nucleic acid
molecules therefore are distinguished from the specific
polypeptide-encoding nucleic acid molecule as it exists in
natural cells. However, an isolated polypeptide-encoding
nucleic acid molecule includes polypeptide-encoding nucleic
acid molecules contained in cells that ordinarily express the
polypeptide where, for example, the nucleic acid molecule is
in a chromosomal location different from that of natural cells.

The term “control sequences” refers to DNA sequences
necessary for the expression of an operably linked coding
sequence in a particular host organism. The control sequences
that are suitable for prokaryotes, for example, include a pro-
moter, optionally an operator sequence, and a ribosome bind-
ing site. Eukaryotic cells are known to utilize promoters,
polyadenylation signals, and enhancers.

Nucleic acid is “operably linked” when it is placed into a
functional relationship with another nucleic acid sequence.
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For example, DNA for a presequence or secretory leader is
operably linked to DNA for a polypeptide if it is expressed as
a preprotein that participates in the secretion of the polypep-
tide; a promoter or enhancer is operably linked to a coding
sequence if it affects the transcription of the sequence; or a
ribosome binding site is operably linked to a coding sequence
if it is positioned so as to facilitate translation. Generally,
“operably linked” means that the DNA sequences being
linked are contiguous, and, in the case of a secretory leader,
contiguous and in reading phase. However, enhancers do not
have to be contiguous. Linking is accomplished by ligation at
convenient restriction sites. If such sites do not exist, the
synthetic oligonucleotide adaptors or linkers are used in
accordance with conventional practice.

“Stringency” of hybridization reactions is readily deter-
minable by one of ordinary skill in the art, and generally is an
empirical calculation dependent upon probe length, washing
temperature, and salt concentration. In general, longer probes
require higher temperatures for proper annealing, while
shorter probes need lower temperatures. Hybridization gen-
erally depends on the ability of denatured DNA to reanneal
when complementary strands are present in an environment
below their melting temperature. The higher the degree of
desired homology between the probe and hybridizable
sequence, the higher the relative temperature which can be
used. As a result, it follows that higher relative temperatures
would tend to make the reaction conditions more stringent,
while lower temperatures less so. For additional details and
explanation of stringency of hybridization reactions, see
Ausubel et al., Current Protocols in Molecular Biology,
Wiley Interscience Publishers, (1995).

“Stringent conditions” or “high stringency conditions”, as
defined herein, may be identified by those that: (1) employ
low ionic strength and high temperature for washing, for
example 0.015 M sodium chloride/0.0015 M sodium citrate/
0.1% sodium dodecyl sulfate at 50° C.; (2) employ during
hybridization a denaturing agent, such as formamide, for
example, 50% (v/v) formamide with 0.1% bovine serum
albumin/0.1% Ficoll/0.1% polyvinylpyrrolidone/50 mM
sodium phosphate buffer at pH 6.5 with 750 mM sodium
chloride, 75 mM sodium citrate at 42° C.; or (3) overnight
hybridization in a solution that employs 50% formamide,
5xSSC (0.75 M NaCl, 0.075 M sodium citrate), 50 mM
sodium phosphate (pH 6.8), 0.1% sodium pyrophosphate,
S5xDenhardt’s solution, sonicated salmon sperm DNA (50
ng/ml), 0.1% SDS, and 10% dextran sulfate at 42° C., with a
10 minute wash at 42° C. in 0.2xSSC (sodium chloride/
sodium citrate) followed by a 10 minute high-stringency
wash consisting of 0.1xSSC containing EDTA at 55° C.

“Moderately stringent conditions” may be identified as
described by Sambrook et al., Molecular Cloning: A Labo-
ratory Manual, New York: Cold Spring Harbor Press, 1989,
and include the use of washing solution and hybridization
conditions (e.g., temperature, ionic strength and % SDS) less
stringent that those described above. An example of moder-
ately stringent conditions is overnight incubation at 37° C. in
a solution comprising: 20% formamide, 5xSSC (150 mM
NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate
(pH 7.6), SxDenhardt’s solution, 10% dextran sulfate, and 20
mg/ml denatured sheared salmon sperm DNA, followed by
washing the filters in 1xSSC at about 37-50° C. The skilled
artisan will recognize how to adjust the temperature, ionic
strength, etc. as necessary to accommodate factors such as
probe length and the like.

The term “epitope tagged” when used herein refers to a
chimeric polypeptide comprising a TAHO polypeptide or
anti-TAHO antibody fused to a “tag polypeptide”. The tag
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polypeptide has enough residues to provide an epitope
against which an antibody can be made, yet is short enough
such that it does not interfere with activity of the polypeptide
to which it is fused. The tag polypeptide preferably also is
fairly unique so that the antibody does not substantially cross-
react with other epitopes. Suitable tag polypeptides generally
have at least six amino acid residues and usually between
about 8 and 50 amino acid residues (preferably, between
about 10 and 20 amino acid residues).

“Active” or “activity” for the purposes herein refers to
form(s) of a TAHO polypeptide which retain a biological
and/or an immunological activity of native or naturally-oc-
curring TAHO, wherein “biological” activity refers to a bio-
logical function (either inhibitory or stimulatory) caused by a
native or naturally-occurring TAHO other than the ability to
induce the production of an antibody against an antigenic
epitope possessed by a native or naturally-occurring TAHO
and an “immunological” activity refers to the ability to induce
the production of an antibody against an antigenic epitope
possessed by a native or naturally-occurring TAHO.

The term “antagonist” is used in the broadest sense, and
includes any molecule that partially or fully blocks, inhibits,
orneutralizes a biological activity of a native TAHO polypep-
tide disclosed herein. In a similar manner, the term “agonist”
is used in the broadest sense and includes any molecule that
mimics a biological activity of a native TAHO polypeptide
disclosed herein. Suitable agonist or antagonist molecules
specifically include agonist or antagonist antibodies or anti-
body fragments, fragments or amino acid sequence variants
of'native TAHO polypeptides, peptides, antisense oligonucle-
otides, small organic molecules, etc. Methods for identifying
agonists or antagonists ofa TAHO polypeptide may comprise
contacting a TAHO polypeptide with a candidate agonist or
antagonist molecule and measuring a detectable change in
one or more biological activities normally associated with the
TAHO polypeptide.

“Treating” or “treatment” or “alleviation” refers to both
therapeutic treatment and prophylactic or preventative mea-
sures, wherein the object is to prevent or slow down (lessen)
the targeted pathologic condition or disorder. Those in need of
treatment include those already with the disorder as well as
those prone to have the disorder or those in whom the disorder
is to be prevented. A subject or mammal is successfully
“treated” for a TAHO polypeptide-expressing cancer if, after
receiving a therapeutic amount of an anti-TAHO antibody,
TAHO binding oligopeptide or TAHO binding organic mol-
ecule according to the methods of the present invention, the
patient shows observable and/or measurable reduction in or
absence of one or more of the following: reduction in the
number of cancer cells or absence of the cancer cells; reduc-
tion in the tumor size; inhibition (i.e., slow to some extent and
preferably stop) of cancer cell infiltration into peripheral
organs including the spread of cancer into soft tissue and
bone; inhibition (i.e., slow to some extent and preferably stop)
of tumor metastasis; inhibition, to some extent, of tumor
growth; and/or relief to some extent, one or more of the
symptoms associated with the specific cancer; reduced mor-
bidity and mortality, and improvement in quality of life
issues. To the extent the anti-TAHO antibody or TAHO bind-
ing oligopeptide may prevent growth and/or kill existing can-
cer cells, it may be cytostatic and/or cytotoxic. Reduction of
these signs or symptoms may also be felt by the patient.

The above parameters for assessing successful treatment
and improvement in the disease are readily measurable by
routine procedures familiar to a physician. For cancer
therapy, efficacy can be measured, for example, by assessing
the time to disease progression (ITP) and/or determining the
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response rate (RR). Metastasis can be determined by staging
tests and by bone scan and tests for calcium level and other
enzymes to determine spread to the bone. CT scans can also
be done to look for spread to the pelvis and lymph nodes in the
area. Chest X-rays and measurement of liver enzyme levels
by known methods are used to look for metastasis to the lungs
and liver, respectively. Other routine methods for monitoring
the disease include transrectal ultrasonography (TRUS) and
transrectal needle biopsy (TRNB).

For bladder cancer, which is a more localized cancer, meth-
ods to determine progress of disease include urinary cyto-
logic evaluation by cystoscopy, monitoring for presence of
blood in the urine, visualization of the urothelial tract by
sonography or an intravenous pyelogram, computed tomog-
raphy (CT) and magnetic resonance imaging (MRI). The
presence of distant metastases can be assessed by CT of the
abdomen, chest x-rays, or radionuclide imaging of the skel-
eton.

“Chronic” administration refers to administration of the
agent(s) in a continuous mode as opposed to an acute mode,
s0 as to maintain the initial therapeutic effect (activity) for an
extended period of time. “Intermittent” administration is
treatment that is not consecutively done without interruption,
but rather is cyclic in nature.

“Mammal” for purposes of the treatment of, alleviating the
symptoms of a cancer refers to any animal classified as a
mammal, including humans, domestic and farm animals, and
700, sports, or pet animals, such as dogs, cats, cattle, horses,
sheep, pigs, goats, rabbits, etc. Preferably, the mammal is
human.

Administration “in combination with” one or more further
therapeutic agents includes simultaneous (concurrent) and
consecutive administration in any order.

“Carriers” as used herein include pharmaceutically accept-
able carriers, excipients, or stabilizers which are nontoxic to
the cell or mammal being exposed thereto at the dosages and
concentrations employed. Often the physiologically accept-
able carrier is an aqueous pH buffered solution. Examples of
physiologically acceptable carriers include buffers such as
phosphate, citrate, and other organic acids; antioxidants
including ascorbic acid; low molecular weight (less than
about 10 residues) polypeptide; proteins, such as serum albu-
min, gelatin, orimmunoglobulins; hydrophilic polymers such
as polyvinylpyrrolidone; amino acids such as glycine,
glutamine, asparagine, arginine or lysine; monosaccharides,
disaccharides, and other carbohydrates including glucose,
mannose, or dextrins; chelating agents such as EDTA; sugar
alcohols such as mannitol or sorbitol; salt-forming counteri-
ons such as sodium; and/or nonionic surfactants such as
TWEEN®), polyethylene glycol (PEG), and PLURONICS®.

By “solid phase” or “solid support” is meant a non-aqueous
matrix to which an antibody, TAHO binding oligopeptide or
TAHO binding organic molecule of the present invention can
adhere or attach. Examples of solid phases encompassed
herein include those formed partially or entirely of glass (e.g.,
controlled pore glass), polysaccharides (e.g., agarose), poly-
acrylamides, polystyrene, polyvinyl alcohol and silicones. In
certain embodiments, depending on the context, the solid
phase can comprise the well of an assay plate; in others it is a
purification column (e.g., an affinity chromatography col-
umn). This term also includes a discontinuous solid phase of
discrete particles, such as those described in U.S. Pat. No.
4,275,149.

A “liposome” is a small vesicle composed of various types
of lipids, phospholipids and/or surfactant which is useful for
delivery of a drug (such as a TAHO polypeptide, an antibody
thereto or a TAHO binding oligopeptide) to a mammal. The
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components of the liposome are commonly arranged in a
bilayer formation, similar to the lipid arrangement of biologi-
cal membranes.

A “small” molecule or “small” organic molecule is defined
herein to have a molecular weight below about 500 Daltons.

An “effective amount” of a polypeptide, antibody, TAHO
binding oligopeptide, TAHO binding organic molecule or an
agonist or antagonist thereof as disclosed herein is an amount
sufficient to carry out a specifically stated purpose. An “effec-
tive amount” may be determined empirically and in a routine
manner, in relation to the stated purpose.

The term “therapeutically effective amount” refers to an
amount of an antibody, polypeptide, TAHO binding oli-
gopeptide, TAHO binding organic molecule or other drug
effective to “treat” a disease or disorder in a subject or mam-
mal. In the case of cancer, the therapeutically effective
amount of the drug may reduce the number of cancer cells;
reduce the tumor size; inhibit (i.e., slow to some extent and
preferably stop) cancer cell infiltration into peripheral organs;
inhibit (i.e., slow to some extent and preferably stop) tumor
metastasis; inhibit, to some extent, tumor growth; and/or
relieve to some extent one or more of the symptoms associ-
ated with the cancer. See the definition herein of “treating”. To
the extent the drug may prevent growth and/or kill existing
cancer cells, it may be cytostatic and/or cytotoxic.

A “growth inhibitory amount” of an anti-TAHO antibody,
TAHO polypeptide, TAHO binding oligopeptide or TAHO
binding organic molecule is an amount capable of inhibiting
the growth of a cell, especially tumor, e.g., cancer cell, either
in vitro or in vivo. A “growth inhibitory amount” of an anti-
TAHO antibody, TAHO polypeptide, TAHO binding oli-
gopeptide or TAHO binding organic molecule for purposes of
inhibiting neoplastic cell growth may be determined empiri-
cally and in a routine manner.

A “cytotoxic amount” of an anti-TAHO antibody, TAHO
polypeptide, TAHO binding oligopeptide or TAHO binding
organic molecule is an amount capable of causing the destruc-
tion of a cell, especially tumor, e.g., cancer cell, either in vitro
or in vivo. A “cytotoxic amount” of an anti-TAHO antibody,
TAHO polypeptide, TAHO binding oligopeptide or TAHO
binding organic molecule for purposes of inhibiting neoplas-
tic cell growth may be determined empirically and in a routine
manner.

The term “antibody” is used in the broadest sense and
specifically covers, for example, single anti-TAHO mono-
clonal antibodies (including agonist, antagonist, and neutral-
izing antibodies), anti-TAHO antibody compositions with
polyepitopic specificity, polyclonal antibodies, single chain
anti-TAHO antibodies, and fragments of anti-TAHO antibod-
ies (see below) as long as they exhibit the desired biological or
immunological activity. The term “immunoglobulin” (Ig) is
used interchangeable with antibody herein.

An “isolated antibody” is one which has been identified
and separated and/or recovered from a component of its natu-
ral environment. Contaminant components of its natural envi-
ronment are materials which would interfere with therapeutic
uses for the antibody, and may include enzymes, hormones,
and other proteinaceous or nonproteinaceous solutes. In pre-
ferred embodiments, the antibody will be purified (1) to
greater than 95% by weight of antibody as determined by the
Lowry method, and most preferably more than 99% by
weight, (2) to a degree sufficient to obtain at least 15 residues
of N-terminal or internal amino acid sequence by use of a
spinning cup sequenator, or (3) to homogeneity by SDS-
PAGE under reducing or nonreducing conditions using Coo-
massie blue or, preferably, silver stain. Isolated antibody
includes the antibody in situ within recombinant cells since at
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least one component of the antibody’s natural environment
will not be present. Ordinarily, however, isolated antibody
will be prepared by at least one purification step.

The basic 4-chain antibody unit is a heterotetrameric gly-
coprotein composed of two identical light (L) chains and two
identical heavy (H) chains (an IgM antibody consists of 5 of
the basic heterotetramer unit along with an additional
polypeptide called J chain, and therefore contain 10 antigen
binding sites, while secreted IgA antibodies can polymerize
to form polyvalent assemblages comprising 2-5 of the basic
4-chain units along with J chain). In the case of IgGs, the
4-chain unit is generally about 150,000 daltons. Each L. chain
is linked to a H chain by one covalent disulfide bond, while the
two H chains are linked to each other by one or more disulfide
bonds depending on the H chain isotype. Each H and L. chain
also has regularly spaced intrachain disulfide bridges. Each H
chain has at the N-terminus, a variable domain (;,;Y) followed
by three constant domains (C,;) for each of the o and y chains
and four C,; domains for p and e isotypes. Each L chain has at
the N-terminus, a variable domain (V) followed by a con-
stant domain (C;) at its other end. The V; is aligned with the
Vrand the C; is aligned with the first constant domain of the
heavy chain (Cgl). Particular amino acid residues are
believed to form an interface between the light chain and
heavy chain variable domains. The pairing of a V, and V,
together forms a single antigen-binding site. For the structure
and properties of the different classes of antibodies, see, e.g.,
Basic and Clinical Immunology, 8th edition, Daniel P. Stites,
Abba I. Terr and Tristram G. Parslow (eds.), Appleton &
Lange, Norwalk, Conn., 1994, page 71 and Chapter 6.

The L chain from any vertebrate species can be assigned to
one of two clearly distinct types, called kappa and lambda,
based on the amino acid sequences of their constant domains.
Depending on the amino acid sequence of the constant
domain of their heavy chains (C,), immunoglobulins can be
assigned to different classes or isotypes. There are five classes
of immunoglobulins: IgA, 1gD, IgE, IgG, and IgM, having
heavy chains designated ., 9, €, y, and L, respectively. The vy
and a classes are further divided into subclasses on the basis
of relatively minor differences in C,, sequence and function,
e.g., humans express the following subclasses: 1gG1, 1gG2,
1gG3, 1gG4, 1gAl, and IgA2.

The term “variable” refers to the fact that certain segments
of'the variable domains differ extensively in sequence among
antibodies. The V domain mediates antigen binding and
define specificity of a particular antibody for its particular
antigen. However, the variability is not evenly distributed
across the 110-amino acid span of the variable domains.
Instead, the V regions consist of relatively invariant stretches
called framework regions (FRs) of 15-30 amino acids sepa-
rated by shorter regions of extreme variability called “hyper-
variable regions” that are each 9-12 amino acids long. The
variable domains of native heavy and light chains each com-
prise four FRs, largely adopting a §-sheet configuration, con-
nected by three hypervariable regions, which form loops con-
necting, and in some cases forming part of, the P-sheet
structure. The hypervariable regions in each chain are held
together in close proximity by the FRs and, with the hyper-
variable regions from the other chain, contribute to the for-
mation of the antigen-binding site of antibodies (see Kabat et
al., Sequences of Proteins of Immunological Interest, Sth Ed.
Public Health Service, National Institutes of Health,
Bethesda, Md. (1991)). The constant domains are not
involved directly in binding an antibody to an antigen, but
exhibit various effector functions, such as participation of the
antibody in antibody dependent cellular cytotoxicity
(ADCC).
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The term “hypervariable region” when used herein refers
to the amino acid residues of an antibody which are respon-
sible for antigen-binding. The hypervariable region generally
comprises amino acid residues from a “complementarity
determining region” or “CDR” (e.g. around about residues
24-34 (L.1), 50-56 (L.2) and 89-97 (L.3) in the V, and around
about 1-35 (HI1), 50-65 (H2) and 95-102 (H3) in the V,;
Kabatetal., Sequences of Proteins of Immunological Interest,
5th Ed. Public Health Service, National Institutes of Health,
Bethesda, Md. (1991)) and/or those residues from a “hyper-
variable loop” (e.g. residues 26-32 (L1), 50-52 (L.2) and
91-96 (L3)inthe V,, and 26-32 (H1), 53-55 (H2) and 96-101
(H3) in the V; Chothia and Lesk J. Mol. Biol. 196:901-917
(1987)).

The term “monoclonal antibody” as used herein refers to
an antibody obtained from a population of substantially
homogeneous antibodies, i.e., the individual antibodies com-
prising the population are identical except for possible natu-
rally occurring mutations that may be present in minor
amounts. Monoclonal antibodies are highly specific, being
directed against a single antigenic site. Furthermore, in con-
trast to polyclonal antibody preparations which include dif-
ferent antibodies directed against different determinants
(epitopes), each monoclonal antibody is directed against a
single determinant on the antigen. In addition to their speci-
ficity, the monoclonal antibodies are advantageous in that
they may be synthesized uncontaminated by other antibodies.
The modifier “monoclonal” is not to be construed as requiring
production of the antibody by any particular method. For
example, the monoclonal antibodies useful in the present
invention may be prepared by the hybridoma methodology
first described by Kohler et al., Nature, 256:495 (1975), or
may be made using recombinant DNA methods in bacterial,
eukaryotic animal or plant cells (see, e.g., U.S. Pat. No. 4,816,
567). The “monoclonal antibodies” may also be isolated from
phage antibody libraries using the techniques described in
Clackson et al., Nature, 352:624-628 (1991) and Marks et al.,
J. Mol. Biol., 222:581-597 (1991), for example.

The monoclonal antibodies herein include “chimeric” anti-
bodies in which a portion of the heavy and/or light chain is
identical with or homologous to corresponding sequences in
antibodies derived from a particular species or belonging to a
particular antibody class or subclass, while the remainder of
the chain(s) is identical with or homologous to corresponding
sequences in antibodies derived from another species or
belonging to another antibody class or subclass, as well as
fragments of such antibodies, so long as they exhibit the
desired biological activity (see U.S. Pat. No. 4,816,567; and
Morrison et al., Proc. Natl. Acad. Sci. USA, 81:6851-6855
(1984)). Chimeric antibodies of interest herein include “pri-
matized” antibodies comprising variable domain antigen-
binding sequences derived from a non-human primate (e.g.
Old World Monkey, Ape etc), and human constant region
sequences.

An “intact” antibody is one which comprises an antigen-
binding site as well as a C; and at least heavy chain constant
domains, C,1, C;2 and C.3. The constant domains may be
native sequence constant domains (e.g. human native
sequence constant domains) or amino acid sequence variant
thereof. Preferably, the intact antibody has one or more effec-
tor functions.

“Antibody fragments” comprise a portion of an intact anti-
body, preferably the antigen binding or variable region of the
intact antibody. Examples of antibody fragments include Fab,
Fab', F(ab'),, and Fv fragments; diabodies; linear antibodies
(see U.S. Pat. No. 5,641,870, Example 2; Zapata et al., Pro-
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tein Eng. 8(10): 1057-1062 [1995]); single-chain antibody
molecules; and multispecific antibodies formed from anti-
body fragments.

Papain digestion of antibodies produces two identical anti-
gen-binding fragments, called “Fab” fragments, and a
residual “Fc” fragment, a designation reflecting the ability to
crystallize readily. The Fab fragment consists of an entire L
chain along with the variable region domain of the H chain
(V4), and the first constant domain of one heavy chain (C.1).
Each Fab fragment is monovalent with respect to antigen
binding, i.e., it has a single antigen-binding site. Pepsin treat-
ment of an antibody yields a single large F(ab'), fragment
which roughly corresponds to two disulfide linked Fab frag-
ments having divalent antigen-binding activity and is still
capable of cross-linking antigen. Fab' fragments differ from
Fab fragments by having additional few residues at the car-
boxy terminus of the C,1 domain including one or more
cysteines from the antibody hinge region. Fab'-SH is the
designation herein for Fab' in which the cysteine residue(s) of
the constant domains bear a free thiol group. F(ab'), antibody
fragments originally were produced as pairs of Fab' frag-
ments which have hinge cysteines between them. Other
chemical couplings of antibody fragments are also known.

The Fc fragment comprises the carboxy-terminal portions
of both H chains held together by disulfides. The effector
functions of antibodies are determined by sequences in the Fc
region, which region is also the part recognized by Fc recep-
tors (FcR) found on certain types of cells.

“Fv” is the minimum antibody fragment which contains a
complete antigen-recognition and binding site. This fragment
consists of a dimer of one heavy- and one light-chain variable
region domain in tight, non-covalent association. From the
folding of these two domains emanate six hypervariable loops
(3 loops each from the H and L chain) that contribute the
amino acid residues for antigen binding and confer antigen
binding specificity to the antibody. However, even a single
variable domain (or half of an Fv comprising only three CDRs
specific for an antigen) has the ability to recognize and bind
antigen, although at a lower affinity than the entire binding
site.

“Single-chain Fv” also abbreviated as “sFv” or “scFv” are
antibody fragments that comprise the V and V; antibody
domains connected into a single polypeptide chain. Prefer-
ably, the sFv polypeptide further comprises a polypeptide
linker between the V; and V,; domains which enables the sFv
to form the desired structure for antigen binding. For a review
of sFv, see Pluckthun in The Pharmacology of Monoclonal
Antibodies, vol. 113, Rosenburg and Moore eds., Springer-
Verlag, New York, pp. 269-315 (1994); Borrebaeck 1995,
infra.

The term “diabodies” refers to small antibody fragments
prepared by constructing sFv fragments (see preceding para-
graph) with short linkers (about 5-10 residues) between the
V,and V; domains such that inter-chain but not intra-chain
pairing of the V domains is achieved, resulting in a bivalent
fragment, i.e., fragment having two antigen-binding sites.
Bispecific diabodies are heterodimers of two “crossover” sFv
fragments in which the V and V; domains of the two anti-
bodies are present on different polypeptide chains. Diabodies
are described more fully in, for example, EP 404,097; WO
93/11161; and Hollinger et al., Proc. Natl. Acad. Sci. USA,
90:6444-6448 (1993).

“Humanized” forms of non-human (e.g., rodent) antibod-
ies are chimeric antibodies that contain minimal sequence
derived from the non-human antibody. For the most part,
humanized antibodies are human immunoglobulins (recipi-
ent antibody) in which residues from a hypervariable region
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of'the recipient are replaced by residues from a hypervariable
region of a non-human species (donor antibody) such as
mouse, rat, rabbit or non-human primate having the desired
antibody specificity, affinity, and capability. In some
instances, framework region (FR) residues of the human
immunoglobulin are replaced by corresponding non-human
residues. Furthermore, humanized antibodies may comprise
residues that are not found in the recipient antibody or in the
donor antibody. These modifications are made to further
refine antibody performance. In general, the humanized anti-
body will comprise substantially all of at least one, and typi-
cally two, variable domains, in which all or substantially all of
the hypervariable loops correspond to those of a non-human
immunoglobulin and all or substantially all of the FRs are
those of a human immunoglobulin sequence. The humanized
antibody optionally also will comprise at least a portion of an
immunoglobulin constant region (Fc), typically that of a
human immunoglobulin. For further details, see Jones et al.,
Nature 321:522-525 (1986); Riechmann et al., Nature 332:
323-329 (1988); and Presta, Curr. Op. Struct. Biol. 2:593-596
(1992).

A “species-dependent antibody,” e.g., a mammalian anti-
human IgE antibody, is an antibody which has a stronger
binding affinity for an antigen from a first mammalian species
than it has for a homologue of that antigen from a second
mammalian species. Normally, the species-dependent anti-
body “bind specifically” to a human antigen (i.e., has a bind-
ing affinity (Kd) value of no more than about 1x10~7 M,
preferably no more than about 1x10~® and most preferably no
more than about 1x10~° M) but has a binding affinity for a
homologue of the antigen from a second non-human mam-
malian species which is at least about 50 fold, or at least about
500 fold, or at least about 1000 fold, weaker than its binding
affinity for the human antigen. The species-dependent anti-
body can be of any of the various types of antibodies as
defined above, but preferably is a humanized or human anti-
body.

A “TAHO binding oligopeptide” is an oligopeptide that
binds, preferably specifically, to a TAHO polypeptide as
described herein. TAHO binding oligopeptides may be
chemically synthesized using known oligopeptide synthesis
methodology or may be prepared and purified using recom-
binant technology. TAHO binding oligopeptides are usually
at least about 5 amino acids in length, alternatively at least
about6,7,8,9,10,11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37, 38,
39,40,41,42,43,44,45,46,47,48,49,50,51, 52, 53, 54, 55,
56,57,58,59,60,61,62,63, 64,65, 66,67,68,69,70,71,72,
73,74,75,76,77,78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89,
90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100 amino acids in
length or more, wherein such oligopeptides that are capable
of'binding, preferably specifically, to a TAHO polypeptide as
described herein. TAHO binding oligopeptides may be iden-
tified without undue experimentation using well known tech-
niques. In this regard, it is noted that techniques for screening
oligopeptide libraries for oligopeptides that are capable of
specifically binding to a polypeptide target are well known in
the art (see, e.g., U.S. Pat. Nos. 5,556,762, 5,750,373, 4,708,
871, 4,833,092, 5,223,409, 5,403,484, 5,571,689, 5,663,143;
PCT Publication Nos. WO 84/03506 and WO84/03564; Gey-
sen et al., Proc. Natl. Acad. Sci. US.A., 81:3998-4002
(1984); Geysen et al., Proc. Natl. Acad. Sci. U.S.A., 82:178-
182 (1985); Geysen et al., in Synthetic Peptides as Antigens,
130-149 (1986); Geysen et al., J. Immunol. Meth., 102:259-
274 (1987); Schoofs et al., J. Immunol. 140:611-616 (1988),
Cwirla, S. E. et al. (1990) Proc. Natl. Acad. Sci. USA,
87:6378; Lowman, H. B. et al. (1991) Biochemistry,
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30:10832; Clackson, T. etal. (1991) Nature, 352: 624; Marks,
J.D. etal. (1991), J. Mol. Biol., 222:581; Kang, A. S. et al.
(1991) Proc. Natl. Acad. Sci. USA, 88:8363, and Smith, G. P.
(1991) Current Opin. Biotechnol., 2:668).

A “TAHO binding organic molecule” is an organic mol-
ecule other than an oligopeptide or antibody as defined herein
that binds, preferably specifically, to a TAHO polypeptide as
described herein. TAHO binding organic molecules may be
identified and chemically synthesized using known method-
ology (see, e.g., PCT Publication Nos. WO00/00823 and
WO000/39585). TAHO binding organic molecules are usually
less than about 2000 daltons in size, alternatively less than
about 1500, 750, 500, 250 or 200 daltons in size, wherein such
organic molecules that are capable of binding, preferably
specifically, to a TAHO polypeptide as described herein may
be identified without undue experimentation using well
known techniques. In this regard, it is noted that techniques
for screening organic molecule libraries for molecules that
are capable of binding to a polypeptide target are well known
in the art (see, e.g., PCT Publication Nos. WO00/00823 and
WO00/39585).

An antibody, oligopeptide or other organic molecule
“which binds” an antigen of interest, e.g. a tumor-associated
polypeptide antigen target, is one that binds the antigen with
sufficient affinity such that the antibody, oligopeptide or other
organic molecule is useful as a therapeutic agent in targeting
a cell or tissue expressing the antigen, and does not signifi-
cantly cross-react with other proteins. In such embodiments,
the extent of binding of the antibody, oligopeptide or other
organic molecule to a “non-target” protein will be less than
about 10% of the binding of the antibody, oligopeptide or
other organic moleculeto its particular target protein as deter-
mined by fluorescence activated cell sorting (FACS) analysis
or radioimmunoprecipitation (RIA). With regard to the bind-
ing of an antibody, oligopeptide or other organic molecule to
a target molecule, the term “specific binding” or “specifically
binds to” or is “specific for” a particular polypeptide or an
epitope on a particular polypeptide target means binding that
is measurably different from a non-specific interaction. Spe-
cific binding can be measured, for example, by determining
binding of a molecule compared to binding of a control mol-
ecule, which generally is a molecule of similar structure that
does not have binding activity. For example, specific binding
can be determined by competition with a control molecule
that is similar to the target, for example, an excess of non-
labeled target. In this case, specific binding is indicated if the
binding of the labeled target to a probe is competitively inhib-
ited by excess unlabeled target. The term “specific binding”
or “specifically binds to” or is “specific for” a particular
polypeptide or an epitope on a particular polypeptide target as
used herein can be exhibited, for example, by a molecule
having a Kd for the target of at least about 10~* M, alterna-
tively at least about 107> M, alternatively at least about 1075
M, alternatively at least about 107 M, alternatively at least
about 10~® M, alternatively at least about 10~° M, alterna-
tively at least about 107'° M, alternatively at least about 107+
M, alternatively at least about 10712 M, or greater. In one
embodiment, the term “specific binding” refers to binding
where a molecule binds to a particular polypeptide or epitope
on a particular polypeptide without substantially binding to
any other polypeptide or polypeptide epitope.

An antibody, oligopeptide or other organic molecule that
“inhibits the growth of tumor cells expressing a TAHO
polypeptide” or a “growth inhibitory” antibody, oligopeptide
or other organic molecule is one which results in measurable
growth inhibition of cancer cells expressing or overexpress-
ing the appropriate TAHO polypeptide. The TAHO polypep-
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tide may be a transmembrane polypeptide expressed on the
surface of a cancer cell or may be a polypeptide that is pro-
duced and secreted by a cancer cell. Preferred growth inhibi-
tory anti-TAHO antibodies, oligopeptides or organic mol-
ecules inhibit growth of TAHO-expressing tumor cells by
greater than 20%, preferably from about 20% to about 50%,
and even more preferably, by greater than 50% (e.g., from
about 50% to about 100%) as compared to the appropriate
control, the control typically being tumor cells not treated
with the antibody, oligopeptide or other organic molecule
being tested. In one embodiment, growth inhibition can be
measured at an antibody concentration of about 0.1 to 30
ng/ml or about 0.5 nM to 200 nM in cell culture, where the
growth inhibition is determined 1-10 days after exposure of
the tumor cells to the antibody. Growth inhibition of tumor
cells in vivo can be determined in various ways such as is
described in the Experimental Examples section below. The
antibody is growth inhibitory in vivo if administration of the
anti-TAHO antibody at about 1 pg/kg to about 100 mg/kg
body weight results in reduction in tumor size or tumor cell
proliferation within about 5 days to 3 months from the first
administration of the antibody, preferably within about 5 to
30 days.

An antibody, oligopeptide or other organic molecule which
“induces apoptosis” is one which induces programmed cell
death as determined by binding of annexin V, fragmentation
of DNA, cell shrinkage, dilation of endoplasmic reticulum,
cell fragmentation, and/or formation of membrane vesicles
(called apoptotic bodies). The cell is usually one which over-
expresses a TAHO polypeptide. Preferably the cell is a tumor
cell, e.g., a hematopoietic cell, such as a B cell, T cell, baso-
phil, eosinophil, neutrophil, monocyte, platelet or erythro-
cyte. Various methods are available for evaluating the cellular
events associated with apoptosis. For example, phosphatidyl
serine (PS) translocation can be measured by annexin bind-
ing; DNA fragmentation can be evaluated through DNA lad-
dering; and nuclear/chromatin condensation along with DNA
fragmentation can be evaluated by any increase in hypodip-
loid cells. Preferably, the antibody, oligopeptide or other
organic molecule which induces apoptosis is one which
results in about 2 to 50 fold, preferably about 5 to 50 fold, and
most preferably about 10 to 50 fold, induction of annexin
binding relative to untreated cell in an annexin binding assay.

Antibody “effector functions” refer to those biological
activities attributable to the Fc region (a native sequence Fc
region or amino acid sequence variant Fc region) of an anti-
body, and vary with the antibody isotype. Examples of anti-
body effector functions include: C1q binding and comple-
ment dependent cytotoxicity; Fc receptor binding; antibody-
dependent cell-mediated cytotoxicity (ADCC);
phagocytosis; down regulation of cell surface receptors (e.g.,
B cell receptor); and B cell activation.

“Antibody-dependent cell-mediated cytotoxicity” or
“ADCC” refers to a form of cytotoxicity in which secreted Ig
bound onto Fc receptors (FcRs) present on certain cytotoxic
cells (e.g., Natural Killer (NK) cells, neutrophils, and mac-
rophages) enable these cytotoxic effector cells to bind spe-
cifically to an antigen-bearing target cell and subsequently
kill the target cell with cytotoxins. The antibodies “arm” the
cytotoxic cells and are absolutely required for such killing.
The primary cells for mediating ADCC, NK cells, express Fc
yRIII only, whereas monocytes express FeyRI, FeyRII and
FeyRIIL FeR expression on hematopoietic cells is summa-
rized in Table 3 on page 464 of Ravetch and Kinet, Annu. Rev.
Immunol. 9:457-92 (1991). To assess ADCC activity of a
molecule of interest, an in vitro ADCC assay, such as that
described in U.S. Pat. No. 5,500,362 or 5,821,337 may be
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performed. Useful effector cells for such assays include
peripheral blood mononuclear cells (PBMC) and Natural
Killer (NK) cells. Alternatively, or additionally, ADCC activ-
ity of the molecule of interest may be assessed in vivo, e.g., in
a animal model such as that disclosed in Clynes et al. (USA)
95:652-656 (1998).

“Fc receptor” or “FcR” describes a receptor that binds to
the Fc region of an antibody. The preferred FcR is a native
sequence human FcR. Moreover, a preferred FcR is one
which binds an IgG antibody (a gamma receptor) and
includes receptors of the FcyRI, FcyRII and FeyRIII sub-
classes, including allelic variants and alternatively spliced
forms of these receptors. FcyRII receptors include FcyRITA
(an “activating receptor”) and FcyRIIB (an “inhibiting recep-
tor”), which have similar amino acid sequences that differ
primarily in the cytoplasmic domains thereof. Activating
receptor FyRIIA contains an immunoreceptor tyrosine-based
activation motif (ITAM) in its cytoplasmic domain. Inhibiting
receptor FyRIIB contains an immunoreceptor tyrosine-based
inhibition motif (ITIM) in its cytoplasmic domain. (see
review M. in Daéron, Annu. Rev. Immunol. 15:203-234
(1997)). FcRs are reviewed in Ravetch and Kinet, Annu. Rev.
Immunol. 9:457-492 (1991); Capel et al., Immunomethods
4:25-34 (1994); and de Haas et al., J. Lab. Clin. Med. 126:
330-41 (1995). Other FcRs, including those to be identified in
the future, are encompassed by the term “FcR” herein. The
term also includes the neonatal receptor, FcRn, which is
responsible for the transfer of maternal IgGs to the fetus
(Guyer et al., J. Immunol. 117:587 (1976) and Kim et al., J.
Immunol. 24:249 (1994)).

“Human effector cells” are leukocytes which express one
or more FcRs and perform effector functions. Preferably, the
cells express at least FeyRIII and perform ADCC effector
function. Examples of human leukocytes which mediate
ADCC include peripheral blood mononuclear cells (PBMC),
natural killer (NK) cells, monocytes, cytotoxic T cells and
neutrophils; with PBMCs and NK cells being preferred. The
effector cells may be isolated from a native source, e.g., from
blood.

“Complement dependent cytotoxicity” or “CDC” refers to
the lysis of a target cell in the presence of complement.
Activation of the classical complement pathway is initiated
by the binding of the first component of the complement
system (Clq) to antibodies (of the appropriate subclass)
which are bound to their cognate antigen. To assess comple-
ment activation, a CDC assay, e.g., as described in Gazzano-
Santoro et al., Immunol. Methods 202:163 (1996), may be
performed.

The terms “cancer” and “cancerous” refer to or describe the
physiological condition in mammals that is typically charac-
terized by unregulated cell growth. Examples of cancer
include, but are not limited to, hematopoietic cancers or
blood-related cancers, such as lymphoma, leukemia,
myeloma or lymphoid malignancies, but also cancers of the
spleen and cancers of the lymph nodes. More particular
examples of such B-cell associated cancers, including for
example, high, intermediate and low grade lymphomas (in-
cluding B cell lymphomas such as, for example, mucosa-
associated-lymphoid tissue B cell lymphoma and non-
Hodgkin’s lymphoma, mantle cell lymphoma, Burkitt’s
lymphoma, small lymphocytic lymphoma, marginal zone
lymphoma, diffuse large cell lymphoma, follicular lym-
phoma, and Hodgkin’s lymphoma and T cell lymphomas)
and leukemias (including secondary leukemia, chronic lym-
phocytic leukemia, such as B cell leukemia (CD5+ B lym-
phocytes), myeloid leukemia, such as acute myeloid leuke-
mia, chronic myeloid leukemia, lymphoid leukemia, such as

5

10

20

25

30

35

40

45

50

55

60

65

86

acute lymphoblastic leukemia and myelodysplasia), multiple
myeloma, such as plasma cell malignancy, and other hema-
tological and/or B cell- or T-cell-associated cancers. Also
included are cancers of additional hematopoietic cells,
including polymorphonuclear leukocytes, such as basophils,
eosinophils, neutrophils and monocytes, dendritic cells,
platelets, erythrocytes and natural killer cells. The origins of
B-cell cancers are as follows: marginal zone B-cell lym-
phoma origins in memory B-cells in marginal zone, follicular
lymphoma and diffuse large B-cell lymphoma originates in
centrocytes in the light zone of germinal centers, multiple
myeloma originates in plasma cells, chronic lymphocytic
leukemia and small lymphocytic leukemia originates in Bl
cells (CD5+), mantle cell lymphoma originates in naive
B-cells in the mantle zone and Burkitt’s lymphoma originates
in centroblasts in the dark zone of germinal centers. Tissues
which include hematopoietic cells referred herein to as
“hematopoietic cell tissues” include thymus and bone mar-
row and peripheral lymphoid tissues, such as spleen, lymph
nodes, lymphoid tissues associated with mucosa, such as the
gut-associated lymphoid tissues, tonsils, Peyer’s patches and
appendix and lymphoid tissues associated with other mucosa,
for example, the bronchial linings.

The terms “cell proliferative disorder” and “proliferative
disorder” refer to disorders that are associated with some
degree of abnormal cell proliferation. In one embodiment, the
cell proliferative disorder is cancer.

“Tumor”, as used herein, refers to all neoplastic cell growth
and proliferation, whether malignant or benign, and all pre-
cancerous and cancerous cells and tissues.

An antibody, oligopeptide or other organic molecule which
“induces cell death” is one which causes a viable cell to
become nonviable. The cell is one which expresses a TAHO
polypeptide and is of a cell type which specifically expresses
or overexpresses a TAHO polypeptide. The cell may be can-
cerous or normal cells of the particular cell type. The TAHO
polypeptide may be a transmembrane polypeptide expressed
on the surface of a cancer cell or may be a polypeptide that is
produced and secreted by a cancer cell. The cell may be a
cancer cell, e.g., a B cell or T cell. Cell death in vitro may be
determined in the absence of complement and immune effec-
tor cells to distinguish cell death induced by antibody-depen-
dent cell-mediated cytotoxicity (ADCC) or complement
dependent cytotoxicity (CDC). Thus, the assay for cell death
may be performed using heat inactivated serum (i.e., in the
absence of complement) and in the absence of immune effec-
tor cells. To determine whether the antibody, oligopeptide or
other organic molecule is able to induce cell death, loss of
membrane integrity as evaluated by uptake of propidium
iodide (PI), trypan blue (see Moore et al. Cytotechnology
17:1-11 (1995)) or 7TAAD can be assessed relative to
untreated cells. Preferred cell death-inducing antibodies, oli-
gopeptides or other organic molecules are those which induce
PI uptake in the PI uptake assay in BT474 cells.

A “TAHO-expressing cell” is a cell which expresses an
endogenous or transfected TAHO polypeptide either on the
cell surface or in a secreted form. A “TAHO-expressing can-
cer” is a cancer comprising cells that have a TAHO polypep-
tide present on the cell surface or that produce and secrete a
TAHO polypeptide. A “TAHO-expressing cancer” optionally
produces sufficient levels of TAHO polypeptide on the sur-
face of cells thereof, such that an anti-TAHO antibody, oli-
gopeptide to other organic molecule can bind thereto and
have a therapeutic effect with respect to the cancer. In another
embodiment, a “TAHO-expressing cancer” optionally pro-
duces and secretes sufficient levels of TAHO polypeptide,
such that an anti-TAHO antibody, oligopeptide to other
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organic molecule antagonist can bind thereto and have a
therapeutic effect with respect to the cancer. With regard to
the latter, the antagonist may be an antisense oligonucleotide
which reduces, inhibits or prevents production and secretion
of the secreted TAHO polypeptide by tumor cells. A cancer
which “overexpresses” a TAHO polypeptide is one which has
significantly higher levels of TAHO polypeptide at the cell
surface thereof, or produces and secretes, compared to a
noncancerous cell of the same tissue type. Such overexpres-
sion may be caused by gene amplification or by increased
transcription or translation. TAHO polypeptide overexpres-
sion may be determined in a detection or prognostic assay by
evaluating increased levels of the TAHO protein present on
the surface of a cell, or secreted by the cell (e.g., via an
immunohistochemistry assay using anti-TAHO antibodies
prepared against an isolated TAHO polypeptide which may
be prepared using recombinant DNA technology from an
isolated nucleic acid encoding the TAHO polypeptide; FACS
analysis, etc.). Alternatively, or additionally, one may mea-
sure levels of TAHO polypeptide-encoding nucleic acid or
mRNA in the cell, e.g., via fluorescent in situ hybridization
using a nucleic acid based probe corresponding to a TAHO-
encoding nucleic acid or the complement thereof;, (FISH; see
WO98/45479 published October, 1998), Southern blotting,
Northern blotting, or polymerase chain reaction (PCR) tech-
niques; such as real time quantitative PCR (RT-PCR). One
may also study TAHO polypeptide overexpression by mea-
suring shed antigen in a biological fluid such as serum, e.g,
using antibody-based assays (see also, e.g., U.S. Pat. No.
4,933,294 issued Jun. 12, 1990; W0O91/05264 published Apr.
18, 1991; U.S. Pat. No. 5,401,638 issued Mar. 28, 1995; and
Sias et al., J. Immunol. Methods 132:73-80 (1990)). Aside
from the above assays, various in vivo assays are available to
the skilled practitioner. For example, one may expose cells
within the body of the patient to an antibody which is option-
ally labeled with a detectable label, e.g., a radioactive isotope,
and binding of the antibody to cells in the patient can be
evaluated, e.g., by external scanning for radioactivity or by
analyzing a biopsy taken from a patient previously exposed to
the antibody.

As used herein, the term “immunoadhesin” designates
antibody-like molecules which combine the binding specific-
ity of a heterologous protein (an “adhesin”) with the effector
functions of immunoglobulin constant domains. Structurally,
the immunoadhesins comprise a fusion of an amino acid
sequence with the desired binding specificity which is other
than the antigen recognition and binding site of an antibody
(i.e., is “heterologous™), and an immunoglobulin constant
domain sequence. The adhesin part of an immunoadhesin
molecule typically is a contiguous amino acid sequence com-
prising at least the binding site of a receptor or a ligand. The
immunoglobulin constant domain sequence in the immu-
noadhesin may be obtained from any immunoglobulin, such
as IgG-1, 1gG-2, 1gG-3, or I1gG-4 subtypes, IgA (including
IgA-1 and IgA-2), IgE, IgD or IgM.

The word “label” when used herein refers to a detectable
compound or composition which is conjugated directly or
indirectly to the antibody, oligopeptide or other organic mol-
ecule so as to generate a “labeled” antibody, oligopeptide or
other organic molecule. The label may be detectable by itself
(e.g. radioisotope labels or fluorescent labels) or, in the case
of an enzymatic label, may catalyze chemical alteration of a
substrate compound or composition which is detectable.

The term “cytotoxic agent” as used herein refers to a sub-
stance that inhibits or prevents the function of cells and/or
causes destruction of cells. The term is intended to include
radioactive isotopes (e.g., At?*!, 1'% 1125 Y*° Re'®¢, Re'®®,
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Sm'*?, Bi*'?, P*>? and radioactive isotopes of Lu), chemo-
therapeutic agents e.g. methotrexate, adriamicin, vinca alka-
loids (vincristine, vinblastine, etoposide), doxorubicin, mel-
phalan, mitomycin C, chlorambucil, daunorubicin or other
intercalating agents, enzymes and fragments thereof such as
nucleolytic enzymes, antibiotics, and toxins such as small
molecule toxins or enzymatically active toxins of bacterial,
fungal, plant or animal origin, including fragments and/or
variants thereof, and the various antitumor or anticancer
agents disclosed below. Other cytotoxic agents are described
below. A tumoricidal agent causes destruction of tumor cells.

A “growth inhibitory agent” when used herein refers to a
compound or composition which inhibits growth of a cell,
especially a TAHO-expressing cancer cell, either in vitro orin
vivo. Thus, the growth inhibitory agent may be one which
significantly reduces the percentage of TAHO-expressing
cells in S phase. Examples of growth inhibitory agents
include agents that block cell cycle progression (at a place
other than S phase), such as agents that induce G1 arrest and
M-phase arrest. Classical M-phase blockers include the vin-
cas (vincristine and vinblastine), taxanes, and topoisomerase
I inhibitors such as doxorubicin, epirubicin, daunorubicin,
etoposide, and bleomycin. Those agents that arrest G1 also
spill over into S-phase arrest, for example, DNA alkylating
agents such as tamoxifen, prednisone, dacarbazine, mechlo-
rethamine, cisplatin, methotrexate, 5-fluorouracil, and ara-C.
Further information can be found in The Molecular Basis of
Cancer, Mendelsohn and Israel, eds., Chapter 1, entitled
“Cell cycle regulation, oncogenes, and antineoplastic drugs”
by Murakami et al. (WB Saunders: Philadelphia, 1995), espe-
cially p. 13. The taxanes (paclitaxel and docetaxel) are anti-
cancer drugs both derived from the yew tree. Docetaxel
(TAXOTERE®, Rhone-Poulenc Rorer), derived from the
European yew, is a semisynthetic analogue of paclitaxel
(TAXOL®, Bristol-Myers Squibb). Paclitaxel and docetaxel
promote the assembly of microtubules from tubulin dimers
and stabilize microtubules by preventing depolymerization,
which results in the inhibition of mitosis in cells.

“Doxorubicin” is an anthracycline antibiotic. The full
chemical name of doxorubicin is (8S-cis)-10-[(3-amino-2.3,
6-trideoxy-a.-L-lyxo-hexapyranosyl)oxy]-7,8,9,10-tetrahy-
dro-6,8,11-trihydroxy-8-(hydroxyacetyl)-1-methoxy-5,12-
naphthacenedione.

The term “cytokine” is a generic term for proteins released
by one cell population which act on another cell as intercel-
Iular mediators. Examples of such cytokines are lymphok-
ines, monokines, and traditional polypeptide hormones.
Included among the cytokines are growth hormone such as
human growth hormone, N-methionyl human growth hor-
mone, and bovine growth hormone; parathyroid hormone;
thyroxine; insulin; proinsulin; relaxin; prorelaxin; glycopro-
tein hormones such as follicle stimulating hormone (FSH),
thyroid stimulating hormone (TSH), and luteinizing hormone
(LH); hepatic growth factor; fibroblast growth factor; prolac-
tin; placental lactogen; tumor necrosis factor-a and -f3; mul-
lerian-inhibiting substance; mouse gonadotropin-associated
peptide; inhibin; activin; vascular endothelial growth factor;
integrin; thrombopoietin (TPO); nerve growth factors such as
NGF-p; platelet-growth factor; transforming growth factors
(TGFs) such as TGF-a and TGF-f; insulin-like growth fac-
tor-I and -II; erythropoietin (EPO); osteoinductive factors;
interferons such as interferon-c, -3, and -y; colony stimulat
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ing factors (CSFs) such as macrophage-CSF (M-CSF);
granulocyte-macrophage-CSF (GM-CSF); and granulocyte-
CSF (G-CSF); interleukins (ILs) such as 1L.-1, IL.-1a, IL-2,
1L-3,1L-4,1L-5,1L-6, IL-7, IL-8, IL-9, IL-11, IL-12; a tumor
necrosis factor such as TNF-a or TNF-f; and other polypep-
tide factors including LIF and kit ligand (KL). As used herein,
the term cytokine includes proteins from natural sources or
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from recombinant cell culture and biologically active equiva-
lents of the native sequence cytokines.

The term “package insert” is used to refer to instructions
customarily included in commercial packages of therapeutic
products, that contain information about the indications,
usage, dosage, administration, contraindications and/or
warnings concerning the use of such therapeutic products.

TABLE 1

/*

*

* C-C increased from 12 to 15

* Z is average of EQ

* B is average of ND

* match with stop is _M; stop-stop = 0; J (joker) match =0

*/
#define M -8 /* value of a match with a stop */
int _day[26][26] = {
/* ABCDEFGHIJKLMNOPQRSTUVWXYZ*
A {2,0,-2,0,0,-4,1,-1,-1,0,-1,-2,-1,0,_ M, 1,0,-2,1,1,0,0,-6,0,-3, 0},
/A B* {0,3,-4,3,2,-5,0,1,-2,0,0,-3,-2,2, M,-1,1,0,0, 0, 0,-2,-5,0,-3,1},
HCH {-2,-4,15,-5,-5,-4,-3,-3,-2,0,-5,-6,-5,-4, M,-3,-5,-4,0,-2,0,-2,-8,0,0,-5},
/D */ {0,3,-5,4,3,-6,1,1,-2,0,0,-4,-3,2,_ M,-1,2,-1,0,0,0,-2,-7,0,-4, 2},
/*E*/ {0,2,-5,3,4,-5,0,1,-2,0,0,-3,-2, 1, M,-1,2,-1,0,0,0,-2,-7,0,-4, 3},
/A F* {-4,-5,-4,-6,-5,9,-5,-2,1,0,-5, 2, 0,4, M,-5,-5,-4,-3,-3,0,-1,0,0, 7,-5},
*GH {1,0,-3,1,0,-5,5,-2,-3,0,-2,-4,-3,0,_M,-1,-1,-3, 1,0, 0,-1,-7,0,-5, 0},
/A H* {-1,1,-3,1,1,-2,-2,6,-2,0,0,-2,-2,2, M, 0, 3,2,-1,-1,0,-2,-3,0, 0, 2},
A S {-1,-2,-2,-2,-2,1,-3,-2,5,0,-2,2,2,-2, M,-2,-2,-2,-1,0, 0, 4,-5,0,-1,-2},
T {0,0,0,0,0,0,0,0,0,0,0,0,0,0,_M,0,0,0,0,0,0,0,0,0,0,0},
A {-1,0,-5,0,0,-5,-2,0,-2,0,5,-3,0,1,_M,-1, 1, 3,0,0, 0,-2,-3,0,-4, 0},
AL {-2,-3,-6,-4,-3,2,-4,-2,2,0,-3, 6,4,-3,_ M,-3,-2,-3,-3,-1,0, 2,-2,0,-1,-2},
M {-1,-2,-5,-3,-2,0,-3,-2,2,0,0,4, 6,-2, M,-2,-1,0,-2,-1,0, 2,-4,0,-2,- 1}
AN */ {0,2,-4,2,1,-4,0,2,-2,0,1,-3,-2,2, M,-1,1,0,1,0,0,-2,-4,0,-2, 1},
O * {M,_M,_ M, M, M, M, M, M, M, M, M, M, M, M, 0, M, M,
M, M,_ M, M, M, M, M, M, M},
/AP {1,-1,-3,-1,-1,-5,-1,0,-2,0,-1,-3,-2,-1,_ M, 6,0,0, 1,0, 0,-1,-6, 0,-5, 0},
QH {0,1,-5,2,2,-5,-1,3,-2,0,1,-2,-1,1,_ M, 0,4, 1,-1,-1,0,-2,-5, 0,-4, 3},
/AR {-2,0,-4,-1,-1,-4,-3,2,-2,0, 3,-3,0,0,_ M, 0, 1, 6,0,-1,0,-2, 2, 0,-4, 0},
S {1,0,0,0,0,-3,1,-1,-1,0,0,-3,-2, 1, M, 1,-1,0, 2,1, 0,-1,-2,0,-3, 0},
AT {1,0,-2,0,0,-3,0,-1,0,0,0,-1,-1,0,_M, 0,-1,-1, 1, 3, 0, 0,-5, 0,-3, 0},
AU {0,0,0,0,0,0,0,0,0,0,0,0,0,0,_M,0,0,0,0,0,0,0,0,0,0,0},
AV {0,-2,-2,-2,-2,-1,-1,-2,4,0,-2,2,2,-2, M,-1,-2,-2,-1,0, 0, 4,-6, 0,-2,-2},
AW/ {-6,-5,-8,-7,-7,0,-7,-3,-5, 0,-3,-2,-4,-4,_ M,-6,-5,2,-2,-5,0,-6,17,0, 0,-6},
X {0,0,0,0,0,0,0,0,0,0,0,0,0,0,_M,0,0,0,0,0,0,0,0,0,0,0},
Y/ {-3,-3, 0,—4,—4,7,—5,0,—1,0,—4,—1,—2,—2,7M,—5,—4,—4,—3,— ,-2,0,0,10,-4},
S ZH {0,1,-5,2,3,-5,0,2,-2,0,0,-2,-1,1,_ M, 0, 3,0, 0,0, —6, 0 -4, 4}
i
/*
*/
#include <stdio.h>
#include <ctype.h>
#define MAXIMP 16 /* max jumps in a diag */
#define MAXGAP 24 /* don’t continue to penalize gaps larger than this */
#define IMPS 1024 /* max jmps in an path */
#define MX 4 /* save if there’s at least MX-1 bases since last jmp */
#define DMAT 3 /* value of matching bases */
#define DMIS 0 /* penalty for mismatched bases */
#define DINSO 8 /* penalty for a gap */
#define DINS1 1 /* penalty per base */
#define PINSO 8 /* penalty for a gap */
#define PINS1 4 /* penalty per residue */
struct jmp {
short n[MAXIMP]; /* size of jmp (neg for dely) */
unsigned short X[MAXIMP]; /* base no. of jmp in seq x */

1 /* limits seq to 216-1%
struct diag {

int score; /* score at last jmp */
long offset; /* offset of prev block */
short ijmp; /* current jmp index */
struct jmp ip; /* list of jmps */
H
struct path {
int spc; /* number of leading spaces */
short n[JMPS];/* size of jmp (gap) */
int X[IMPS];/* loc of jmp (last elem before gap) */
H
char *ofile; /* output file name */
char *namex[2]; /* seq names: getseqs( ) */
char *prog; /* prog name for err msgs */
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TABLE 1-continued

char *seqx[2]; /* seqs: getseqs( ) */

int dmax; /* best diag: nw( ) */

int dmax0; /* final diag */

int dna; /* set if dna: main( ) */

int endgaps; /* set if penalizing end gaps */
int gapx, gapy; /* total gaps in seqs */

int len0, lenl; /* seq lens */

int ngapx, ngapy; /* total size of gaps */

int smax; /* max score: nw( ) */

int *xbm; /* bitmap for matching */
long offset; /* current offset in jmp file */
struct diag *dx; /* holds diagonals */

struct path pp[2]; /* holds path for seqs */

char *calloc( ), *malloc( ), *index( ), *strepy( );

char *getseq( ), *g_calloc( );

/* Needleman-Wunsch alignment program

*

* usage: progs filel file2

where filel and file2 are two dna or two protein sequences.

The sequences can be in upper- or lower-case an may contain ambiguity
Any lines beginning with °;’, >’ or ‘<’ are ignored

Max file length is 65535 (limited by unsigned short x in the jmp struct)

A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA
Output is in the file “align.out”

%% % % % %

*

* The program may create a tmp file in /tmp to hold info about traceback.

* Original version developed under BSD 4.3 on a vax 8650

*/

#include “nw.h”

#include “day.h”

static _dbval[26] = {
1,14,2,13,0,0,4,11,0,0,12,0,3,15,0,0,0,5,6,8,8,7,9,0,10,0

H

static _pbval[26] = {
1, 21(1<<( D —ANI(1<<(N'=*A")), 4, &, 16, 32, 64,
128, 256, OXFFFFFFF, 1<<10, 1<<11, 1<<12, 1<<13, 1<<14,
1<<15, 1<<16, 1<<17, 1<<18, 1<<19, 1<<20, 1<<21, 1<<22,
1<<23, 1<<24, 1<<25(1<<(‘B'— AN (1<<(-Q'—*A"))

1

main(ac, av) main
int ac;
char *av[ ];
{
prog = av[0];
if(ac 1=3) {

fprintf(stderr,“usage: %s filel file2\n”, prog);
fprintf(stderr,“where filel and file2 are two dna or two protein sequences.\n”);
fprintf(stderr,“The sequences can be in upper- or lower-case\n”);
fprintf(stderr,“Any lines beginning with ;* or *<’ are ignored\n”);
fprintf(stderr,“Output is in the file \"align.out\"\n);
exit(1);
¥
namex| [1];
namex[ [2];
seqx[0] = getseq(namex[0], &len0);
seqx[1] = getseq(namex[1], &lenl);
xbm = (dna)? _dbval : _pbval;

0] =av
1] =av

endgaps = 0; /* 1 to penalize endgaps */
ofile = “align.out™; /* output file */

aw( ); /* fill in the matrix, get the possible jmps */
readjmps( ); /* get the actual jmps */

print( ); /* print stats, alignment */

cleanup(0); /* unlink any tmp files */

/* do the alignment, return best score: main( )

* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983

* pro: PAM 250 values

* When scores are equal, we prefer mismatches to any gap, prefer
* a new gap to extending an ongoing gap, and prefer a gap in segqx
*to a gap inseqy.

*/
nw( ) nw
char *px, *py; /* seqs and ptrs */
int *ndely, *dely; /* keep track of dely */
int ndelx, delx; /* keep track of delx */
int *tmp; /* for swapping row0, rowl */
int mis; /* score for each type */
int ins0, insl; /* insertion penalties */

register id; /* diagonal index */

92
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register ij; /* jmp index*/
register *col0, *coll; /* score for curr, last row */
register XX, /* index into seqs */

dx = (struct diag *)g_calloc(“to get diags”, lenO+lenl+1, sizeof(struct diag));
ndely = (int *)g_calloc(“to get ndely”, lenl+1, sizeof(int));
dely = (int *)g_calloc(“to get dely”, lenl+1, sizeof{(int));
col0 = (int *)g_calloc(“to get col0”, lenl+1, sizeof{(int));
coll = (int *)g_calloc(“to get coll”, lenl+1, sizeof{(int));
insO = (dna)? DINSO : PINSO;
insl = (dna)? DINS1 : PINS1;
smax = —10000;
if (endgaps) {
for (colO[0] = dely[0] = —insO, yy = 1 ; yy <= lenl ; yy++) {
colO[yy] = dely[yy] = colO[yy-1] - insl;
ndely[yy] = yy;

col0[0] =0; /* Waterman Bull Math Biol 84 */
¥
else

for (yy =1; yy <= lenl; yy++)

dely[yy] = —ins0;

/* fill in match matrix
*/
for (px = seqx[0], xx = 1; Xx <= len0; px++, Xx++) {

/* initialize first entry in col

*/
if (endgaps) {
if(xx ==1)
col1[0] = delx = —(insO+ins1);
else
col1[0] = delx = colO[0] - insl;
ndelx = xx;
else {
coll1[0] =0;
delx = —ins0;
ndelx = 0;
¥

IwW
for (py = seqx[1], yy = 1; yy <=lenl ; py++, yy++) {
mis = colO[yy-1];
if (dna)
mis += (xbm[*px—A"]&xbm[*py—"A’])? DMAT : DMIS;
else
mis += _day[*px—"A’][*py-"A’];
/* update penalty for del in x seq;
* favor new del over ongong del
* ignore MAXGAP if weighting endgaps
*/
if (endgaps || ndely[yy] < MAXGAP) {
if (colO[yy] - insO >= dely[yy]) {
dely[yy] = colO[yy] - (insO+insl);
ndely[yy] = 1;
}else {
dely[yy] —= ins1;
ndely[yy]++;

}else {
if (colO[yy] - (insO+ins1) >= dely[yy]) {
dely[yy] = colO[yy] - (insO+insl);
ndely[yy] = 1;
}else
ndely[yy]++;

/* update penalty for del in y seq;
* favor new del over ongong del
*/
if (endgaps | ndelx < MAXGAP) {
if (col1[yy-1] - insO >= delx) {
delx = coll[yy-1] - (insO+insl);
ndelx = 1;
}else {
delx —= insl;
ndelx++;

¥
}else {
if (col1[yy-1] - (insO+ins1) >= delx) {
delx = coll[yy-1] - (insO+insl);
ndelx = 1;
}else
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ndelx++;

/* pick the maximum score; we're favoring
* mis over any del and delx over dely
*/

id=xx-yy+lenl - 1;
if (mis >= delx && mis >= dely[yy])
coll[yy] = mis;
else if (delx >= dely[yy]) {
coll[yy] = delx;
ij = dx[id].ijmp;
if (dx[id].jp.n[0] && (tdna || (ndelx >= MAXIMP
&& xx > dx[id].jp.x[ij]+MX) || mis > dx[id].score+DINS0)) {
dx[id].jjmp++;
if (++ij >= MAXIMP) {
writejmps(id);
ij = dx[id].ijmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);
¥
¥
dx[id].jp.n[ij] = ndelx;
dx[id].jp.x[ij] =xx;
dx[id].score = delx;

else {
coll[yy] = dely[yyl;
ij = dx[id].ijmp;
if (dx[id].jp.n[0] && (!dna || (ndely[yy] >= MAXIMP
&& xx > dx[id].jp.x[ij]+MX) || mis > dx[id].score+DINS0)) {
dx[id].jjmp++;
if (++ij >= MAXIMP) {
writejmps(id);
ij = dx[id].ijmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);
¥
¥
dx[id].jp.n[ij] = -ndely[yy];
dx[id].jp.x[ij] = xx;
dx[id].score = dely[yy];

if (xx == len0 && yy <lenl) {
/* last col
*/
if (endgaps)
coll[yy] —= insO+ins1 *(lenl-yy);
if (col1[yy] > smax) {
smax = coll[yy];
dmax = id;

}

if (endgaps && xx < len0)
coll[yy—1] —= insO+ins1*(len0-xx);
if (coll[yy-1] > smax) {
smax = coll[yy-1];
dmax = id;
¥
tmp = col0; col0 = coll; coll = tmp; }
(void) free((char *)ndely);
(void) free((char *)dely);
(void) free((char *)col0);
(void) free((char *)coll); }
/*
*

* print( ) -- only routine visible outside this module
*

* static:

* getmat( ) -- trace back best path, count matches: print( )

* pr_align( ) -- print alignment of described in array p[ ]: print( )

* dumpblock( ) -- dump a block of lines with numbers, stars: pr_align( )
* nums( ) -- put out a number line: dumpblock( )

* putline( ) -- put out a line (name, [num], seq, [num]): dumpblock( )
* stars( ) - -put a line of stars: dumpblock( )

* stripname( ) -- strip any path and prefix from a seqname

*/

#include “nw.h”

#define SPC 3
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#define P_LINE 256 /* maximum output line */

#define P_SPC 3 /* space between name or num and seq */

extern _day[26][26];

int olen; /* set output line length */

FILE *fx; /* output file */

print( ) print
int Ix, ly, firstgap, lastgap; /* overlap */

if ((fx = fopen(ofile, “w™)) == 0) {
fprintf(stderr,“%s: can’t write %s\n”, prog, ofile);
cleanup(1);

fprintf(fx, “<first sequence: %s (length = %d)\n”, namex[0], len0);
fprintf(fx, “<second sequence: %s (length = %d)\n”, namex[1], lenl);

olen = 60;

Ix = len0;

ly =lenl;

firstgap = lastgap = 0;

if (dmax < lenl - 1) { /* leading gap in x */

pp[0].spe = firstgap = lenl — dmax - 1;
ly -= pp[0] spe;

else if (dmax > lenl - 1) { /* leading gap iny */
pp[1].spe = firstgap = dmax — (lenl - 1);
Ix —=pp[1].spc;

if (dmax0 <len0 - 1) { /* trailing gap in x */
lastgap = len0 — dmax0 -1;
Ix —= lastgap;

else if (dmax0 > len0 - 1) { /* trailing gap iny */
lastgap = dmax0 — (len0 - 1);

ly —= lastgap;
getmat(lx, ly, firstgap, lastgap);
pr_align(); }
/*
* trace back the best path, count matches
*/
static
getmat(1x, ly, firstgap, lastgap) getmat
int Ix, ly; /* “core” (minus endgaps) */
int firstgap, lastgap; /* leading trailing overlap */
{
int nm, i0, i1, siz0, sizl;
char outx[32];
double pet;
register 10, nl;
register char *p0, *pl;
/* get total matches, score
*/

i0 =il = siz0 = sizl = 0;
pO =seqx[0] + pp[1].spc;
pl =seqx[1] + pp[0].spc;
n0 =pp[1].spc + 1;
nl =pp[0].spc + 1;
nm = 0;
while ( *p0 && *pl ) {
if (siz0) {

pl++;

nl++;

siz0—-;

}

else if (siz1) {
pO++;
n0++;
sizl—-;

else {

if (xbm[*p0—A"]&xbm[*p1-‘A’])
nm-++;

if (mO++ == pp[0].x[i0])
siz0 = pp[0].n[i0++];

if 14+ == pp[1].x[il])
sizl = pp[1].n[il++];

pO++;

pl++;

}

/* pet homology:
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* if penalizing endgaps, base is the shorter seq
* else, knock off overhangs and take shorter core

*/
if (endgaps)

Ix = (len0 <lenl)? lenO : lenl;
else

Ix=(Ix<ly)? x:ly;
pet = 100.*(double)nm/(double)lx;
fprintf(fx, “\n”);
fprintf(fx, “<%d match %s in an overlap of %d: %.2f percent similarity\n”,
nm, (um == 1)? “” : “es”, Ix, pct);
fprintf(fx, “<gaps in first sequence: %d”, gapx); ...getmat
if (gapx) {
(void) sprintf{outx, * (%d %s%s)”,
ngapx, (dna)? “base”:“residue”, (ngapx == 1)? “’:“s”);
fprintf(fx,“%s”, outx);
fprintf(fx, «, gaps in second sequence: %d”, gapy);
if (gapy) {
(void) sprintf{outx, * (%d %s%s)”,
ngapy, (dna)? “base’:“residue”, (ngapy == 1)? “*:“s”);
fprintf(fx,“%s”, outx);

if (dna)
fprintf(fx,
“\n<score: %d (match = %d, mismatch = %d, gap penalty = %d + %d per base)\n”,
smax, DMAT, DMIS, DINSO, DINS1);

else
fprintf(fx,
“\n<score: %d (Dayhoff PAM 250 matrix, gap penalty = %d + %d per residue)\n”,
smax, PINSO, PINS1);
if (endgaps)
fprintf(fx,
“<endgaps penalized. left endgap: %d %s%s, right endgap: %d %s%s\n”,
firstgap, (dna)? “base” : “residue”, (firstgap == 1)? “” : “s”,
lastgap, (dna)? “base” : “residue”, (lastgap == 1)? “ : “s™);
else
fprintf(fx, “<endgaps not penalized\n™);
static nm; /* matches in core - for checking */
static lmax; /* lengths of stripped file names */
static ij[2]; /* jmp index for a path */
static ne[2]; /* number at start of current line */
static ni[2]; /* current elem number -- for gapping */
static siz[2];
static char *ps[2]; /* ptr to current element */
static char *po[2]; /* ptr to next output char slot */
static char out[2][P_LINE]; /* output line */
static char star[P_LINE]; /* set by stars( ) */
/*
* print alignment of described in struct path pp[ ]
*/
static
pr_align( ) pr_align
int nn; /* char count */
int more;
register i

for (i =0, lmax = 0; i < 2; i++) {
nn = stripname(namex|[i]);
if (nn > lmax)
Imax = nn;

for (nn = nm = 0, more = 1; more; ) { ...pr_align
for (i =more = 0; i < 2; i++) {

/*

* do we have more of this sequence?

*/

if (*ps[i])
continue;

more++;

if (pp[i].spe) { /* leading space */
polil++="";
ppli]-spe——;

else if (siz[i]) { /*inagap*
polil++ ==
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siz[i]--;
else { /* we’re putting a seq element
*/
*poli] = *ps[i];
if (islower(*ps[i]))
*ps[i] = toupper(*ps[i]);
polil+:
ps[il++;
/*
* are we at next gap for this seq?
*/
if (ifi] == pplil-x [ [i1D {
/*
* we need to merge all gaps
* at this location
*/
siz[i] = pp[i].n[ij [i].++];.. .
while (nii] == pp[il.x[ij[i])
siz[i] += pp[il-nlij[il++];
¥
nifi]++;
¥
if (++nn == olen || !more && nn) {
dumpblock( );

for (i=0;1<2;i++)
poli] = out[i];

nn = 0;
¥
¥
}
/*
* dump a block of lines, including numbers, stars: pr_align( )
*/
static
dumpblock( ) dumpblock
L
register 1;
for (i=0;1<2;i++)
*pofi]-- = \0’;
...dumpblock
(void) pute(“\n’, {x);
for (i=0;1<2;i++) {
if (*out[i] && (*out[i] != | *(pol[i]) !=* ") {
if (i==0)
nums(i);
if (i == 0 && *out[1])
stars( );
putline(i);
if (i == 0 && *out[1])
fprintf(fx, star);
if(i==1)
nums(i);
¥
}
/*
* put out a number line: dumpblock( )
*/
static
nums(ix) nums
int ix; /* index in out[ ] holding seq line */
{
char nline[P_LINE];
register i,];
register char *pn, *px, *py;
for (pn = nline, i = 0; i < Imax+P_SPC; i++, pn++)
*pn="°;
for (i = nc[ix], py = out[ix]; *py; py++, pn++) {
if (*py =" [ *py == "-")
fpn="7;
else {
if (1%10 ==0 | (i==1 && ne[ix] I= 1)) {
J=0<0?-i:4;

for (px =pn; j; j /=10, px—-)
*px =j%10 + °0%;
if (1< 0)

vy — 0
PX="-3
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else
pn=t
i++;
¥
)
*pn = \0’;
nclix] = i;

for (pn = nline; *pn; pn++)
(void) pute(*pn, fx);
(void) pute(“\n’, {x);

}
/*
* put out a line (name, [num], seq, [num]): dumpblock( )
*/
static
putline(ix) putline
int ix; {
...putline
int i
register char *px;
for (px = namex[ix], i = 0; *px && *px != 2’ px++, i++)
(void) pute(*px, fx);
for (; i < lmax+P_SPC; i++)
(void) pute(* °, £x);
/* these count from 1:
* ni[ ] is current element (from 1)
* ne[ ] is number at start of current line
*/
for (px = out[ix]; *px; px++)
(void) pute(*px&O0x7F, fx);
(void) pute(“\n’, {x);
}
/*
* put a line of stars (seqs always in out[0], out[1]): dumpblock( )
*/
static stars
stars( )
int i
register char *p0, *pl, cx, *px;
if (*out(0] | (*out[0] == * * && *(po[0]) == * ") |
Pout[1] | (*out[1] == && *(po[1]) == * *))
return;
pX = star;
for (i = Ilmax+P_SPC; i; i—-)
R+ =1
for (p0 = out[0], pl = out[1]; *p0 && *p1; pO++, pl++) {
if (isalpha(*p0) && isalpha(*p1)) {
if (xbm[*p0-‘A’]&xbm[*pl-‘A’]) {
cx =
nM-++;
¥
else if (!dna && _day[*p0-A’][*pl-‘A’] > 0)
cx="";
else
cx="";
}
else
cx=""%
*PX++ = CX;
)
*pX++ = \n’;
*px =\07;
}
/*
* strip path or prefix from pn, return len: pr_align( )
*/
static stripname
stripname(pn)
char *pn; /* file name (may be path) */
{
register char *px, *py;
py=0;
for (px = pn; *px; px++)
if (*px =="*/")
py=px+1;
if (py)
(void) strepy(pn, py);
return(strlen(pn));
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/*

* cleanup( ) -- cleanup any tmp file

* getseq( ) -- read in seq, set dna, len, maxlen

* g calloc( ) -- calloc( ) with error checkin

* readjmps( ) -- get the good jmps, from tmp file if necessary

* writejmps( ) -- write a filled array of jmps to a tmp file: nw( )
*/

#include “nw.h”

#include <sys/file.h>

char *jiname = “/tmp/homgXXXXXX"; /* tmp file for jmps */

FILE *f];

int cleanup( ); /* cleanup tmp file */

long Iseek( );

/*

* remove any tmp file if we blow

*/

cleanup(i) cleanup
int i
if (1))

(void) unlink(jname);

exit(i);

/*

* read, return ptr to seq, set dna, len, maxlen

* skip lines starting with ©;°, *<*, or >’

* seq in upper or lower case

*/

char *

getseq(file, len) getseq
char *file; /* file name */
int *len; /* seq len */

{
char line[1024], *pseq;
register char *px, *py;
int natgg, tlen;
FILE *1p;

ip;
if ((fp = fopen(file,“r”)) == 0) {
fprintf(stderr,"%s: can’t read %s\n”, prog, file);
exit(1);

tlen = natge = 0;
while (fgets(line, 1024, fp)) {
if (*line == *;’ || *line == ‘<’ || *line == *>")
continue;
for (px = line; *px != \0’; px++)
if (isupper(*px) | islower(*px))
tlen++;

¥

if ((pseq = malloc((unsigned)(tlen+6))) == 0) {
fprintf(stderr,“%s: malloc( ) failed to get %d bytes for %s\n”, prog, tlen+6, file);
exit(1);

pseq[0] = pseq[1] = pseq[2] = pseq[3] = “0’;
...getseq
py =pseq +4;
*len = tlen;
rewind(fp);
while (fgets(line, 1024, fp)) {
if (*line == *;’ || *line == ‘<’ || *line == *>")
continue;
for (px = line; *px 1= “\n’; px++) {
if (isupper(*px))
*py++ = ¥px;
else if (islower(*px))
*py++ = toupper(*px);
if (index(“ATGCU”,*(py-1)))
natge++;

}

py++ = \0’;

*py = 0%

(void) fclose(fp);

dna = natge > (tlen/3);

return(pseq+4);
}
char
g_calloc(msg, nx, sz) g_calloc

char *msg; /* program, calling routine */

int X, $Z7; /* number and size of elements */

*

106



US 9,085,630 B2

TABLE 1-continued
{
char *px, *calloc( );
if ((px = calloc((unsigned)nx, (unsigned)sz)) == 0) {
if (fmsg) {
fprintf(stderr, “%s: g_calloc( ) failed %s (n=%d, sz=%d)\n”, prog, msg, nx, sz);
exit(1);
return(px);
}
/*
* get final jmps from dx[ ] or tmp file, set pp[ ], reset dmax: main( )
*/
readjmps( ) readjmps
int fd=-1;
int siz, i0, il;
register i, j, Xx;
(8 {

(void) felose(f));

if ((fd = open(jname, O_RDONLY, 0)) <0) {
fprintf(stderr, “%s: can’t open( ) %s\n”, prog, jname);
cleanup(1);

for (i =10 =il = 0, dmax0 = dmax, xx = len0; ; i++) {
while (1) {
for (j = dx[dmax].ijmp; j >= 0 && dx[dmax].jp.x[j] >=xx; j——)

>

...readjmps

if (j < 0 && dx[dmax].offset && fj) {
(void) Iseek(fd, dx[dmax].offset, 0);
(void) read(fd, (char *)&dx[dmax].jp, sizeof(struct jmp));
(void) read(fd, (char *)&dx[dmax].offset, sizeof(dx[dmax].offset));
dx[dmax].ijmp = MAXIMP-1; }

else
break; }

if (i >= IMPS) {
fprintf(stderr, “%s: too many gaps in alignment\n”, prog);
cleanup(1);

iTG>=0){

siz = dx[dmax].jp.n[j];

xx = dx[dmax].jp.x[j];

dmax += siz;

if (siz < 0) { /* gap in second seq */
pp[1].n[il] = —siz;
XX += 8iZ;
Fid=xx-yy+lenl -1 */
pp[1].x[i1] = xx — dmax + lenl - 1;
gapy++;
ngapy —= siz;

/* ignore MAXGAP when doing endgaps */

siz = (-siz < MAXGAP || endgaps)? —siz : MAXGAP;
il++;

else if (siz>0) { /* gap in first seq */
pp[0].0[i0] = siz;
ppIO]X[i0] = xx;
gapx++;
ngapx += siz;

/* ignore MAXGAP when doing endgaps */

siz = (siz < MAXGAP | endgaps)? siz : MAXGAP;
10++;

}

else
break;

/* reverse the order of jmps */
for (j =0, i0-—; j < i0; j++, i0--) {
i=pp[0]-n[j]; pp[0].n[j] = pp[0].n[i0]; pp[0]-n[i0] = i;
i=pp[0]-x[j]; pp[0]x[j] = pp[0].x[i0]; pp[0]-x[i0] = i;
for (j =0, il-—;j <il; j++, i1--) {
i=pp[1]n[j]; pp(1].n[j] = pp[1].n[il]; pp[1]n[il] =
i=pp[1].x[j]; pp[1]:x[j] = pp[1]x[il]; pp[1].x[i1] = ;

if (fd >=0)
(void) close(fd);
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if () {
(void) unlink(jname);
=0
offset = 0;
} }

/*
* write a filled jmp struct offset of the prev one (if any): nw( )
*/

writejmps(ix)
int ix;

{
char *mktemp( );
if (1)) {

if (mktemp(jname) < 0) {
fprintf(stderr, “%s: can’t mktemp( ) %s\n”, prog, jname);
cleanup(1);

if ((fj = fopen(jname, “w”)) == 0) {
fprintf(stderr, “%s: can’t write %s\n”, prog, jname);
exit(1);

(void) fwrite((char *)&dx[ix].jp, sizeof(struct jmp), 1, fj);
(void) fwrite((char *)&dx[ix].offset, sizeof(dx[ix].offset), 1, fj);

writejmps

Polyclonal antibodies are preferably raised in animals by
multiple subcutaneous (sc) or intraperitoneal (ip) injections
of the relevant antigen and an adjuvant. It may be useful to
conjugate the relevant antigen (especially when synthetic
peptides are used) to a protein that is immunogenic in the
species to be immunized. For example, the antigen can be
conjugated to keyhole limpet hemocyanin (KLH), serum
albumin, bovine thyroglobulin, or soybean trypsin inhibitor,
using a bifunctional or derivatizing agent, e.g., maleimido-
benzoyl sulfosuccinimide ester (conjugation through cys-
teine residues), N-hydroxysuccinimide (through lysine resi-
succinic anhydride, SOCI,, or
R'N=—C—NR, where R and R" are different alkyl groups.

Animals are immunized against the antigen, immunogenic
conjugates, or derivatives by combining, e.g., 100 ugor 5.1 ug
of the protein or conjugate (for rabbits or mice, respectively)
with 3 volumes of Freund’s complete adjuvant and injecting
the solution intradermally at multiple sites. One month later,

¥

TABLE 2 25 1. Polyclonal Antibodies
TAHO KXXXXXXXXXXXXXX (Length = 15 amino acids)
Comparison XXXXXYYYYYYY (Length = 12 amino acids)
Protein
% amino acid sequence identity = (the number of identically matching amino acid residues 30
between the two polypeptide sequences as determined by ALIGN-2) divided by (the total
number of amino acid residues of the TAHO polypeptide) = 5 divided by 15 =33.3%

TABLE 3
TAHO XXXXXXXXXX (Length = 10 amino acids) >
Comparison XXXXXYYYYYYZZYZ  (Length = 15 amino acids)
Protein

dues), glutaraldehyde,

% amino acid sequence identity = (the number of identically matching amino acid residues
between the two polypeptide sequences as determined by ALIGN-2) divided by (the total
number of amino acid residues of the TAHO polypeptide) = 5 divided by 10 = 50% 40

TABLE 4
TAHO-DNA NNNNNNNNNNNNNN (Length = 14 nucleotides)
Comparison NNNNNNLLLLLLLLLL  (Length = 16 nucleotides)
DNA 43

% nucleic acid sequence identity = (the number of identically matching nucleotides between
the two nucleic acid sequences as determined by ALIGN-2) divided by (the total number of
nucleotides of the TAHO-DNA nucleic acid sequence) = 6 divided by 14 =42.9%

TABLE 5
TAHO-DNA  NNNNNNNNNNNN (Length = 12 nucleotides)
Comparison NNNNLLLVV (Length = 9 nucleotides)
DNA

% nucleic acid sequence identity = (the number of identically matching nucleotides between
the two nucleic acid sequences as determined by ALIGN-2) divided by (the total number of
nucleotides of the TAHO-DNA nucleic acid sequence) = 4 divided by 12 =33.3%

II. Compositions and Methods of the Invention

A. Anti-TAHO Antibodies

In one embodiment, the present invention provides anti-
TAHO antibodies which may find use herein as therapeutic
agents. Exemplary antibodies include polyclonal, mono-
clonal, humanized, bispecific, and heteroconjugate antibod-
ies.
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the animals are boosted with Y5 to Yo the original amount of
peptide or conjugate in Freund’s complete adjuvant by sub-
cutaneous injection at multiple sites. Seven to 14 days later,
the animals are bled and the serum is assayed for antibody
titer. Animals are boosted until the titer plateaus. Conjugates
also can be made in recombinant cell culture as protein
fusions. Also, aggregating agents such as alum are suitably
used to enhance the immune response.

2. Monoclonal Antibodies

Monoclonal antibodies may be made using the hybridoma
method first described by Kohler et al., Nature, 256:495
(1975), or may be made by recombinant DNA methods (U.S.
Pat. No. 4,816,567).

In the hybridoma method, a mouse or other appropriate
host animal, such as a hamster, is immunized as described
above to elicit lymphocytes that produce or are capable of
producing antibodies that will specifically bind to the protein
used for immunization. Alternatively, lymphocytes may be
immunized in vitro. After immunization, lymphocytes are
isolated and then fused with a myeloma cell line using a
suitable fusing agent, such as polyethylene glycol, to form a
hybridoma cell (Goding, Monoclonal Antibodies: Principles
and Practice, pp. 59-103 (Academic Press, 1986)).
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The hybridoma cells thus prepared are seeded and grown in
a suitable culture medium which medium preferably contains
one or more substances that inhibit the growth or survival of
the unfused, parental myeloma cells (also referred to as fusion
partner). For example, if the parental myeloma cells lack the
enzyme hypoxanthine guanine phosphoribosyl transferase
(HGPRT or HPRT), the selective culture medium for the
hybridomas typically will include hypoxanthine, aminop-
terin, and thymidine (HAT medium), which substances pre-
vent the growth of HGPRT-deficient cells.

Preferred fusion partner myeloma cells are those that fuse
efficiently, support stable high-level production of antibody
by the selected antibody-producing cells, and are sensitive to
a selective medium that selects against the unfused parental
cells. Preferred myeloma cell lines are murine myeloma lines,
such as those derived from MOPC-21 and MPC-11 mouse
tumors available from the Salk Institute Cell Distribution
Center, San Diego, Calif. USA, and SP-2 and derivatives e.g.,
X63-Ag8-653 cells available from the American Type Cul-
ture Collection, Manassas, Va., USA. Human myeloma and
mouse-human heteromyeloma cell lines also have been
described for the production of human monoclonal antibodies
(Kozbor, J. Immunol., 133:3001 (1984); and Brodeur et al.,
Monoclonal Antibody Production Techniques and Applica-
tions, pp. 51-63 (Marcel Dekker, Inc., New York, 1987)).

Culture medium in which hybridoma cells are growing is
assayed for production of monoclonal antibodies directed
against the antigen. Preferably, the binding specificity of
monoclonal antibodies produced by hybridoma cells is deter-
mined by immunoprecipitation or by an in vitro binding
assay, such as radioimmunoassay (RIA) or enzyme-linked
immunosorbent assay (ELISA).

The binding affinity of the monoclonal antibody can, for
example, be determined by the Scatchard analysis described
in Munson et al., Anal. Biochem., 107:220 (1980).

Once hybridoma cells that produce antibodies of the
desired specificity, affinity, and/or activity are identified, the
clones may be subcloned by limiting dilution procedures and
grown by standard methods (Goding, Moroclonal Antibod-
ies: Principles and Practice, pp. 59-103 (Academic Press,
1986)). Suitable culture media for this purpose include, for
example, D-MEM or RPMI-1640 medium. In addition, the
hybridoma cells may be grown in vivo as ascites tumors in an
animal e.g., by i.p. injection of the cells into mice.

The monoclonal antibodies secreted by the subclones are
suitably separated from the culture medium, ascites fluid, or
serum by conventional antibody purification procedures such
as, for example, affinity chromatography (e.g., using protein
A or protein G-Sepharose) or ion-exchange chromatography,
hydroxylapatite chromatography, gel electrophoresis, dialy-
sis, etc.

DNA encoding the monoclonal antibodies is readily iso-
lated and sequenced using conventional procedures (e.g., by
using oligonucleotide probes that are capable of binding spe-
cifically to genes encoding the heavy and light chains of
murine antibodies). The hybridoma cells serve as a preferred
source of such DNA. Once isolated, the DNA may be placed
into expression vectors, which are then transfected into host
cells such as E. coli cells, simian COS cells, Chinese Hamster
Ovary (CHO) cells, or myeloma cells that do not otherwise
produce antibody protein, to obtain the synthesis of mono-
clonal antibodies in the recombinant host cells. Review
articles on recombinant expression in bacteria of DNA encod-
ing the antibody include Skerra et al., Curr. Opinion in Immu-
nol., 5:256-262 (1993) and Pliickthun, Immunol. Revs. 130:
151-188 (1992).
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In a further embodiment, monoclonal antibodies or anti-
body fragments can be isolated from antibody phage libraries
generated using the techniques described in McCafferty etal.,
Nature, 348:552-554 (1990). Clackson et al., Nature, 352:
624-628 (1991) and Marks et al., J. Mol. Biol., 222:581-597
(1991) describe the isolation of murine and human antibod-
ies, respectively, using phage libraries. Subsequent publica-
tions describe the production of high affinity (nM range)
human antibodies by chain shuffling (Marks et al., Bio/Tech-
nology, 10:779-783 (1992)), as well as combinatorial infec-
tion and in vivo recombination as a strategy for constructing
very large phage libraries (Waterhouse et al., Nuc. Acids. Res.
21:2265-2266 (1993)). Thus, these techniques are viable
alternatives to traditional monoclonal antibody hybridoma
techniques for isolation of monoclonal antibodies.

The DNA that encodes the antibody may be modified to
produce chimeric or fusion antibody polypeptides, for
example, by substituting human heavy chain and light chain
constant domain (C, and C;) sequences for the homologous
murine sequences (U.S. Pat. No. 4,816,567; and Morrison, et
al., Proc. Natl. Acad. Sci. USA, 81:6851 (1984)), or by fusing
the immunoglobulin coding sequence with all or part of the
coding sequence for a non-immunoglobulin polypeptide (het-
erologous polypeptide). The non-immunoglobulin polypep-
tide sequences can substitute for the constant domains of an
antibody, or they are substituted for the variable domains of
one antigen-combining site of an antibody to create a chi-
meric bivalent antibody comprising one antigen-combining
site having specificity for an antigen and another antigen-
combining site having specificity for a different antigen.

3. Human and Humanized Antibodies

The anti-TAHO antibodies of the invention may further
comprise humanized antibodies or human antibodies.
Humanized forms of non-human (e.g., murine) antibodies are
chimeric immunoglobulins, immunoglobulin chains or frag-
ments thereof (such as Fv, Fab, Fab', F(ab'), or other antigen-
binding subsequences of antibodies) which contain minimal
sequence derived from non-human immunoglobulin.
Humanized antibodies include human immunoglobulins (re-
cipient antibody) in which residues from a complementary
determining region (CDR) of the recipient are replaced by
residues from a CDR of a non-human species (donor anti-
body) such as mouse, rat or rabbit having the desired speci-
ficity, affinity and capacity. In some instances, Fv framework
residues of the human immunoglobulin are replaced by cor-
responding non-human residues. Humanized antibodies may
also comprise residues which are found neither in the recipi-
ent antibody nor in the imported CDR or framework
sequences. In general, the humanized antibody will comprise
substantially all of at least one, and typically two, variable
domains, in which all or substantially all of the CDR regions
correspond to those of a non-human immunoglobulin and all
or substantially all of the FR regions are those of a human
immunoglobulin consensus sequence. The humanized anti-
body optimally also will comprise at least a portion of an
immunoglobulin constant region (Fc), typically that of a
human immunoglobulin [Jones et al., Nature, 321:522-525
(1986); Riechmann et al., Nature, 332:323-329 (1988); and
Presta, Curr. Op. Struct. Biol., 2:593-596 (1992)].

Methods for humanizing non-human antibodies are well
known in the art. Generally, a humanized antibody has one or
more amino acid residues introduced into it from a source
which is non-human. These non-human amino acid residues
are often referred to as “import” residues, which are typically
taken from an “import” variable domain. Humanization can
be essentially performed following the method of Winter and
co-workers [Jones et al., Nature, 321:522-525 (1986); Riech-
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mann et al., Nature, 332:323-327 (1988); Verhoeyen et al.,
Science, 239:1534-1536 (1988)], by substituting rodent
CDRs or CDR sequences for the corresponding sequences of
a human antibody. Accordingly, such “humanized” antibod-
ies are chimeric antibodies (U.S. Pat. No. 4,816,567),
wherein substantially less than an intact human variable
domain has been substituted by the corresponding sequence
from a non-human species. In practice, humanized antibodies
are typically human antibodies in which some CDR residues
and possibly some FR residues are substituted by residues
from analogous sites in rodent antibodies.

The choice of human variable domains, both light and
heavy, to be used in making the humanized antibodies is very
important to reduce antigenicity and HAMA response (hu-
man anti-mouse antibody) when the antibody is intended for
human therapeutic use. According to the so-called “best-fit”
method, the sequence of the variable domain of a rodent
antibody is screened against the entire library of known
human variable domain sequences. The human V domain
sequence which is closest to that of the rodent is identified and
the human framework region (FR) within it accepted for the
humanized antibody (Sims et al., J Immunol. 151:2296
(1993); Chothiaet al.,J. Mol. Biol., 196:901 (1987)). Another
method uses a particular framework region derived from the
consensus sequence of all human antibodies of a particular
subgroup of light or heavy chains. The same framework may
be used for several different humanized antibodies (Carter et
al., Proc. Natl. Acad. Sci. US4, 89:4285 (1992); Presta et al.,
J. Immunol. 151:2623 (1993)).

It is further important that antibodies be humanized with
retention of high binding affinity for the antigen and other
favorable biological properties. To achieve this goal, accord-
ing to a preferred method, humanized antibodies are prepared
by a process of analysis of the parental sequences and various
conceptual humanized products using three-dimensional
models of the parental and humanized sequences. Three-
dimensional immunoglobulin models are commonly avail-
able and are familiar to those skilled in the art. Computer
programs are available which illustrate and display probable
three-dimensional conformational structures of selected can-
didate immunoglobulin sequences. Inspection of these dis-
plays permits analysis of the likely role of the residues in the
functioning of the candidate immunoglobulin sequence, i.e.,
the analysis of residues that influence the ability of the can-
didate immunoglobulin to bind its antigen. In this way, FR
residues can be selected and combined from the recipient and
import sequences so that the desired antibody characteristic,
such as increased affinity for the target antigen(s), is achieved.
In general, the hypervariable region residues are directly and
most substantially involved in influencing antigen binding.

Various forms of a humanized anti-TAHO antibody are
contemplated. For example, the humanized antibody may be
an antibody fragment, such as a Fab, which is optionally
conjugated with one or more cytotoxic agent(s) in order to
generate an immunoconjugate. Alternatively, the humanized
antibody may be an intact antibody, such as an intact IgG1
antibody.

As an alternative to humanization, human antibodies can
be generated. For example, it is now possible to produce
transgenic animals (e.g., mice) that are capable, upon immu-
nization, of producing a full repertoire of human antibodies in
the absence of endogenous immunoglobulin production. For
example, it has been described that the homozygous deletion
of the antibody heavy-chain joining region (J;) gene in chi-
meric and germ-line mutant mice results in complete inhibi-
tion of endogenous antibody production. Transfer of the
human germ-line immunoglobulin gene array into such
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germ-line mutant mice will result in the production of human
antibodies upon antigen challenge. See, e.g., Jakobovitsetal.,
Proc. Natl. Acad. Sci. USA, 90:2551 (1993); Jakobovits et al.,
Nature, 362:255-258 (1993); Bruggemann et al., Year in
Immuno. 7:33 (1993); U.S. Pat. Nos. 5,545,806, 5,569,825,
5,591,669 (all of GenPharm); 5,545,807; and WO 97/17852.

Alternatively, phage display technology (McCafferty et al.,
Nature 348:552-553 [1990]) can be used to produce human
antibodies and antibody fragments in vitro, from immunoglo-
bulin variable (V) domain gene repertoires from unimmu-
nized donors. According to this technique, antibody V
domain genes are cloned in-frame into either a major or minor
coat protein gene of a filamentous bacteriophage, such as
M13 or fd, and displayed as functional antibody fragments on
the surface of the phage particle. Because the filamentous
particle contains a single-stranded DNA copy of the phage
genome, selections based on the functional properties of the
antibody also result in selection of the gene encoding the
antibody exhibiting those properties. Thus, the phage mimics
some of the properties of the B-cell. Phage display can be
performed in a variety of formats, reviewed in, e.g., Johnson,
Kevin S. and Chiswell, David J., Current Opinion in Struc-
tural Biology 3:564-571 (1993). Several sources of V-gene
segments can be used for phage display. Clackson et al.,
Nature, 352:624-628 (1991) isolated a diverse array of anti-
oxazolone antibodies from a small random combinatorial
library of V genes derived from the spleens of immunized
mice. A repertoire of V genes from unimmunized human
donors can be constructed and antibodies to a diverse array of
antigens (including self-antigens) can be isolated essentially
following the techniques described by Marks et al., J. Mol.
Biol. 222:581-597 (1991), or Griffith et al., EMBO J. 12:725-
734 (1993). See, also, U.S. Pat. Nos. 5,565,332 and 5,573,
905.

As discussed above, human antibodies may also be gener-
ated by in vitro activated B cells (see U.S. Pat. Nos. 5,567,610
and 5,229,275).

4. Antibody fragments

In certain circumstances there are advantages of using anti-
body fragments, rather than whole antibodies. The smaller
size of the fragments allows for rapid clearance, and may lead
to improved access to solid tumors.

Various techniques have been developed for the production
of antibody fragments. Traditionally, these fragments were
derived via proteolytic digestion of intact antibodies (see,
e.g., Morimoto et al., Journal of Biochemical and Biophysical
Methods 24:107-117 (1992); and Brennan et al., Science,
229:81 (1985)). However, these fragments can now be pro-
duced directly by recombinant host cells. Fab, Fv and ScFv
antibody fragments can all be expressed in and secreted from
E. coli, thus allowing the facile production of large amounts
of these fragments. Antibody fragments can be isolated from
the antibody phage libraries discussed above. Alternatively,
Fab'-SH fragments can be directly recovered from . coli and
chemically coupled to form F(ab'), fragments (Carter et al.,
Bio/Technology 10:163-167 (1992)). According to another
approach, F(ab'), fragments can be isolated directly from
recombinant host cell culture. Fab and F(ab'), fragment with
increased in vivo half-life comprising a salvage receptor
binding epitope residues are described in U.S. Pat. No. 5,869,
046. Other techniques for the production of antibody frag-
ments will be apparent to the skilled practitioner. In other
embodiments, the antibody of choice is a single chain Fv
fragment (scFv). See WO 93/16185; U.S. Pat. No. 5,571,894,
and U.S. Pat. No. 5,587,458. Fv and sFv are the only species
with intact combining sites that are devoid of constant
regions; thus, they are suitable for reduced nonspecific bind-
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ing during in vivo use. sFv fusion proteins may be constructed
to yield fusion of an effector protein at either the amino or the
carboxy terminus of an sFv. See Antibody Engineering, ed.
Borrebaeck, supra. The antibody fragment may also be a
“linear antibody”, e.g., as described in U.S. Pat. No. 5,641,
870 for example. Such linear antibody fragments may be
monospecific or bispecific.

5. Bispecific Antibodies

Bispecific antibodies are antibodies that have binding
specificities for at least two different epitopes. Exemplary
bispecific antibodies may bind to two different epitopes of a
TAHO protein as described herein. Other such antibodies
may combine a TAHO binding site with a binding site for
another protein. Alternatively, an anti-TAHO arm may be
combined with an arm which binds to a triggering molecule
on a leukocyte such as a T-cell receptor molecule (e.g. CD3),
or Fc receptors for IgG (FcyR), such as FcyRI (CD64), FeyRIT
(CD32) and FeyRIII (CD16), so as to focus and localize
cellular defense mechanisms to the TAHO-expressing cell.
Bispecific antibodies may also be used to localize cytotoxic
agents to cells which express TAHO. These antibodies pos-
sess a TAHO-binding arm and an arm which binds the cyto-
toxic agent (e.g., saporin, anti-interferon-a, vinca alkaloid,
ricin A chain, methotrexate or radioactive isotope hapten).
Bispecific antibodies can be prepared as full length antibodies
or antibody fragments (e.g., F(ab"), bispecific antibodies).

WO 96/16673 describes a bispecific anti-ErbB2/anti-Fc-
yRIII antibody and U.S. Pat. No. 5,837,234 discloses a bispe-
cific anti-ErbB2/anti-FcyRI antibody. A bispecific anti-
ErbB2/Fc¢ a antibody is shown in W098/02463. U.S. Pat. No.
5,821,337 teaches a bispecific anti-ErbB2/anti-CD3 anti-
body.

Methods for making bispecific antibodies are known in the
art. Traditional production of full length bispecific antibodies
is based on the co-expression of two immunoglobulin heavy
chain-light chain pairs, where the two chains have different
specificities (Millstein et al., Nature 305:537-539 (1983)).
Because of the random assortment of immunoglobulin heavy
and light chains, these hybridomas (quadromas) produce a
potential mixture of 10 different antibody molecules, of
which only one has the correct bispecific structure. Purifica-
tion of the correct molecule, which is usually done by affinity
chromatography steps, is rather cumbersome, and the product
yields are low. Similar procedures are disclosed in WO
93/08829, and in Traunecker et al., EMBO J. 10:3655-3659
(1991).

According to a different approach, antibody variable
domains with the desired binding specificities (antibody-an-
tigen combining sites) are fused to immunoglobulin constant
domain sequences. Preferably, the fusion is with an Ig heavy
chain constant domain, comprising at least part of the hinge,
C.2, and C.3 regions. It is preferred to have the first heavy-
chain constant region (C1) containing the site necessary for
light chain bonding, present in at least one of the fusions.
DNAs encoding the immunoglobulin heavy chain fusions
and, if desired, the immunoglobulin light chain, are inserted
into separate expression vectors, and are co-transfected into a
suitable host cell. This provides for greater flexibility in
adjusting the mutual proportions of the three polypeptide
fragments in embodiments when unequal ratios of the three
polypeptide chains used in the construction provide the opti-
mum yield of the desired bispecific antibody. It is, however,
possible to insert the coding sequences for two or all three
polypeptide chains into a single expression vector when the
expression of at least two polypeptide chains in equal ratios
results in high yields or when the ratios have no significant
affect on the yield of the desired chain combination.
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In a preferred embodiment of this approach, the bispecific
antibodies are composed of a hybrid immunoglobulin heavy
chain with a first binding specificity in one arm, and a hybrid
immunoglobulin heavy chain-light chain pair (providing a
second binding specificity) in the other arm. It was found that
this asymmetric structure facilitates the separation of the
desired bispecific compound from unwanted immunoglobu-
lin chain combinations, as the presence of an immunoglobu-
lin light chain in only one half of the bispecific molecule
provides for a facile way of separation. This approach is
disclosed in WO 94/04690. For further details of generating
bispecific antibodies see, for example, Suresh et al., Methods
in Enzymology 121:210 (1986).

According to another approach described in U.S. Pat. No.
5,731,168, the interface between a pair of antibody molecules
can be engineered to maximize the percentage of het-
erodimers which are recovered from recombinant cell cul-
ture. The preferred interface comprises at least a part of the
C.3 domain. In this method, one or more small amino acid
side chains from the interface of the first antibody molecule
are replaced with larger side chains (e.g., tyrosine or tryp-
tophan). Compensatory “cavities” of identical or similar size
to the large side chain(s) are created on the interface of the
second antibody molecule by replacing large amino acid side
chains with smaller ones (e.g., alanine or threonine). This
provides a mechanism for increasing the yield of the het-
erodimer over other unwanted end-products such as
homodimers.

Bispecific antibodies include cross-linked or “heterocon-
jugate” antibodies. For example, one of the antibodies in the
heteroconjugate can be coupled to avidin, the other to biotin.
Such antibodies have, for example, been proposed to target
immune system cells to unwanted cells (U.S. Pat. No. 4,676,
980), and for treatment of 1.5 HIV infection (WO 91/00360,
WO 92/200373, and EP 03089). Heteroconjugate antibodies
may be made using any convenient cross-linking methods.
Suitable cross-linking agents are well known in the art, and
are disclosed in U.S. Pat. No. 4,676,980, along with a number
of cross-linking techniques.

Techniques for generating bispecific antibodies from anti-
body fragments have also been described in the literature. For
example, bispecific antibodies can be prepared using chemi-
cal linkage. Brennan et al., Science 229:81 (1985) describe a
procedure wherein intact antibodies are proteolytically
cleaved to generate F(ab'), fragments. These fragments are
reduced in the presence of the dithiol complexing agent,
sodium arsenite, to stabilize vicinal dithiols and prevent inter-
molecular disulfide formation. The Fab' fragments generated
are then converted to thionitrobenzoate (TNB) derivatives.
One of the Fab'-TNB derivatives is then reconverted to the
Fab'-thiol by reduction with mercaptoethylamine and is
mixed with an equimolar amount of the other Fab'-TNB
derivative to form the bispecific antibody. The bispecific anti-
bodies produced can be used as agents for the selective immo-
bilization of enzymes.

Recent progress has facilitated the direct recovery of Fab'-
SH fragments from E. coli, which can be chemically coupled
to form bispecific antibodies. Shalaby etal., J. Exp. Med. 175:
217-225 (1992) describe the production of a fully humanized
bispecific antibody F(ab'), molecule. Each Fab' fragment was
separately secreted from E. coli and subjected to directed
chemical coupling in vitro to form the bispecific antibody.
The bispecific antibody thus formed was able to bind to cells
overexpressing the ErbB2 receptor and normal human T cells,
as well as trigger the lytic activity of human cytotoxic lym-
phocytes against human breast tumor targets. Various tech-
niques for making and isolating bispecific antibody frag-
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ments directly from recombinant cell culture have also been
described. For example, bispecific antibodies have been pro-
duced using leucine zippers. Kostelny et al., J. Immunol.
148(5):1547-1553 (1992). The leucine zipper peptides from
the Fos and Jun proteins were linked to the Fab' portions of
two different antibodies by gene fusion. The antibody
homodimers were reduced at the hinge region to form mono-
mers and then re-oxidized to form the antibody heterodimers.
This method can also be utilized for the production of anti-
body homodimers. The “diabody” technology described by
Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448
(1993) has provided an alternative mechanism for making
bispecific antibody fragments. The fragments comprise a V,
connected to a V; by a linker which is too short to allow
pairing between the two domains on the same chain. Accord-
ingly, the V,, and V; domains of one fragment are forced to
pair with the complementary V; and V, domains of another
fragment, thereby forming two antigen-binding sites.
Another strategy for making bispecific antibody fragments by
the use of single-chain Fv (sFv) dimers has also been
reported. See Gruber et al., J. Immunol., 152:5368 (1994).

Antibodies with more than two valencies are contem-
plated. For example, trispecific antibodies can be prepared.
Tutt et al., J. Immunol. 147:60 (1991).

6. Heteroconjugate Antibodies

Heteroconjugate antibodies are also within the scope of the
present invention. Heteroconjugate antibodies are composed
of'two covalently joined antibodies. Such antibodies have, for
example, been proposed to target immune system cells to
unwanted cells [U.S. Pat. No. 4,676,980], and for treatment of
HIV infection [WO 91/00360; WO 92/200373; EP 03089]. It
is contemplated that the antibodies may be prepared in vitro
using known methods in synthetic protein chemistry, includ-
ing those involving crosslinking agents. For example, immu-
notoxins may be constructed using a disulfide exchange reac-
tion or by forming a thioether bond. Examples of suitable
reagents for this purpose include iminothiolate and methyl-
4-mercaptobutyrimidate and those disclosed, for example, in
U.S. Pat. No. 4,676,980.

7. Multivalent Antibodies

A multivalent antibody may be internalized (and/or catabo-
lized) faster than a bivalent antibody by a cell expressing an
antigen to which the antibodies bind. The antibodies of the
present invention can be multivalent antibodies (which are
other than of the IgM class) with three or more antigen bind-
ing sites (e.g. tetravalent antibodies), which can be readily
produced by recombinant expression of nucleic acid encod-
ing the polypeptide chains of the antibody. The multivalent
antibody can comprise a dimerization domain and three or
more antigen binding sites. The preferred dimerization
domain comprises (or consists of) an Fc region or a hinge
region. In this scenario, the antibody will comprise an Fc
region and three or more antigen binding sites amino-termi-
nal to the Fc region. The preferred multivalent antibody
herein comprises (or consists of) three to about eight, but
preferably four, antigen binding sites. The multivalent anti-
body comprises at least one polypeptide chain (and prefer-
ably two polypeptide chains), wherein the polypeptide
chain(s) comprise two or more variable domains. For
instance, the polypeptide chain(s) may comprise VDI1-
(X1),-VD2-(X2),-Fc, wherein VD1 is a first variable
domain, VD2 is a second variable domain, Fc is one polypep-
tide chain of an Fc region, X1 and X2 represent an amino acid
or polypeptide, and n is 0 or 1. For instance, the polypeptide
chain(s) may comprise: VH-CH1-flexible linker-VH-CH1-
Fc region chain; or VH-CH1-VH-CH1-Fc region chain. The
multivalent antibody herein preferably further comprises at
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least two (and preferably four) light chain variable domain
polypeptides. The multivalent antibody herein may, for
instance, comprise from about two to about eight light chain
variable domain polypeptides. The light chain variable
domain polypeptides contemplated here comprise a light
chain variable domain and, optionally, further comprise a CL.
domain.

8. Effector Function Engineering

It may be desirable to modify the antibody of the invention
with respect to effector function, e.g., so as to enhance anti-
gen-dependent cell-mediated cyotoxicity (ADCC) and/or
complement dependent cytotoxicity (CDC) of the antibody.
This may be achieved by introducing one or more amino acid
substitutions in an Fc region of the antibody. Alternatively or
additionally, cysteine residue(s) may be introduced in the Fc
region, thereby allowing interchain disulfide bond formation
in this region. The homodimeric antibody thus generated may
have improved internalization capability and/or increased
complement-mediated cell killing and antibody-dependent
cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med.
176:1191-1195 (1992) and Shopes, B. J. Immunol. 148:2918-
2922 (1992). Homodimeric antibodies with enhanced anti-
tumor activity may also be prepared using heterobifunctional
cross-linkers as described in Wolff et al. Cancer Research
53:2560-2565 (1993). Alternatively, an antibody can be engi-
neered which has dual Fc regions and may thereby have
enhanced complement lysis and ADCC capabilities. See
Stevenson et al. Anti-Cancer Drug Design 3:219-230 (1989).
To increase the serum half life of the antibody, one may
incorporate a salvage receptor binding epitope into the anti-
body (especially an antibody fragment) as described in U.S.
Pat. No. 5,739,277, for example. As used herein, the term
“salvage receptor binding epitope” refers to an epitope of the
Fcregionofan IgG molecule (e.g., 1gG,, IgG,, IgG;, or IgG,)
that is responsible for increasing the in vivo serum half-life of
the IgG molecule.

9. Immunoconjugates

The invention also pertains to immunoconjugates compris-
ing an antibody conjugated to a cytotoxic agent such as a
chemotherapeutic agent, a growth inhibitory agent, a toxin
(e.g., an enzymatically active toxin of bacterial, fungal, plant,
or animal origin, or fragments thereof), or a radioactive iso-
tope (i.e., a radioconjugate).

Chemotherapeutic agents useful in the generation of such
immunoconjugates have been described above. Enzymati-
cally active toxins and fragments thereof that can be used
include diphtheria A chain, nonbinding active fragments of
diphtheria toxin, exotoxin A chain (from Pseudomonas
aeruginosa), ricin A chain, abrin A chain, modeccin A chain,
alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phy-
tolaca americana proteins (PAPI, PAPII, and PAP-S),
momordica charantia inhibitor, curcin, crotin, sapaonaria
officinalis inhibitor, gelonin, mitogellin, restrictocin, pheno-
mycin, enomycin, and the tricothecenes. A variety of radio-
nuclides are available for the production of radioconjugated
antibodies. Examples include **?Bi, *3'1, *In, *°Y, and
186Re. Conjugates of the antibody and cytotoxic agent are
made using a variety of bifunctional protein-coupling agents
such as N-succinimidyl-3-(2-pyridyldithiol) propionate
(SPDP), iminothiolane (IT), bifunctional derivatives of imi-
doesters (such as dimethyl adipimidate HCL), active esters
(such as disuccinimidyl suberate), aldehydes (such as glu-
tareldehyde), bis-azido compounds (such as bis (p-azidoben-
zoyl) hexanediamine), bis-diazonium derivatives (such as
bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates
(such as tolyene 2,6-diisocyanate), and bis-active fluorine
compounds (such as 1,5-difluoro-2,4-dinitrobenzene). For
example, a ricin immunotoxin can be prepared as described in
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Vitetta et al., Science, 238: 1098 (1987). Carbon-14-labeled
1-isothiocyanatobenzyl-3-methyldiethylene  triaminepen-
taacetic acid (MX-DTPA) is an exemplary chelating agent for
conjugation of radionucleotide to the antibody. See W94/
11026.

Conjugates of an antibody and one or more small molecule
toxins, such as a calicheamicin, auristatin peptides, such as
monomethylauristatin (MMAE) (synthetic analog of dolas-
tatin), maytansinoids, such as DMI1, a trichothene, and
CC1065, and the derivatives of these toxins that have toxin
activity, are also contemplated herein.

Maytansine and Maytansinoids

In one preferred embodiment, an anti-TAHO antibody (full
length or fragments) of the invention is conjugated to one or
more maytansinoid molecules.

Maytansinoids, such as DM1, are mitototic inhibitors
which act by inhibiting tubulin polymerization. Maytansine
was first isolated from the east African shrub Maytenus ser-
rata (U.S. Pat. No. 3,896,111). Subsequently, it was discov-
ered that certain microbes also produce maytansinoids, such
as maytansinol and C-3 maytansinol esters (U.S. Pat. No.
4,151,042). Synthetic maytansinol and derivatives and ana-
logues thereof are disclosed, for example, in U.S. Pat. Nos.
4,137,230, 4,248,870; 4,256,746, 4,260,608; 4,265,814,
4,294,757, 4,307,016; 4,308,268; 4,308,269; 4,309,428;
4,313,946, 4,315,929; 4,317,821, 4,322,348; 4,331,598;
4,361,650, 4,364,866, 4,424,219, 4,450,254; 4,362,663; and
4,371,533, the disclosures of which are hereby expressly
incorporated by reference.

Maytansinoid-Antibody Conjugates

In an attempt to improve their therapeutic index, may-
tansine and maytansinoids have been conjugated to antibod-
ies specifically binding to tumor cell antigens. Immunocon-
jugates containing maytansinoids and their therapeutic use
are disclosed, for example, in U.S. Pat. Nos. 5,208,020,
5,416,064 and European Patent EP 0 425 235 B1, the disclo-
sures of which are hereby expressly incorporated by refer-
ence. Liu et al., Proc. Natl. Acad. Sci. USA 93:8618-8623
(1996) described immunoconjugates comprising a maytansi-
noid designated DM1 linked to the monoclonal antibody
(242 directed against human colorectal cancer. The conju-
gate was found to be highly cytotoxic towards cultured colon
cancer cells, and showed antitumor activity in an in vivo
tumor growth assay. Chari et al., Cancer Research 52:127-
131 (1992) describe immunoconjugates in which a maytansi-
noid was conjugated via a disulfide linker to the murine
antibody A7 binding to an antigen on human colon cancer cell
lines, or to another murine monoclonal antibody TA.1 that
binds the HER-2/neu oncogene. The cytotoxicity of the TA.
1-maytansonoid conjugate was tested in vitro on the human
breast cancer cell line SK-BR-3, which expresses 3x10°
HER-2 surface antigens per cell. The drug conjugate achieved
a degree of cytotoxicity similar to the free maytansonid drug,
which could be increased by increasing the number of may-
tansinoid molecules per antibody molecule. The A7-may-
tansinoid conjugate showed low systemic cytotoxicity in
mice.

Anti-TAHO Polypeptide Antibody-Maytansinoid Conju-
gates (Immunoconjugates).

Anti-TAHO antibody-maytansinoid conjugates are pre-
pared by chemically linking an anti-TAHO antibody to a
maytansinoid molecule without significantly diminishing the
biological activity of either the antibody or the maytansinoid
molecule. An average of 3-4 maytansinoid molecules conju-
gated per antibody molecule has shown efficacy in enhancing
cytotoxicity of target cells without negatively affecting the
function or solubility of the antibody, although even one
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molecule of toxin/antibody would be expected to enhance
cytotoxicity over the use of naked antibody. Maytansinoids
are well known in the art and can be synthesized by known
techniques or isolated from natural sources. Suitable may-
tansinoids are disclosed, for example, in U.S. Pat. No. 5,208,
020 and in the other patents and nonpatent publications
referred to hereinabove. Preferred maytansinoids are may-
tansinol and maytansinol analogues modified in the aromatic
ring or at other positions of the maytansinol molecule, such as
various maytansinol esters.

There are many linking groups known in the art for making
antibody-maytansinoid conjugates, including, for example,
those disclosed in U.S. Pat. No. 5,208,020 or EP Patent 0 425
235 B1, and Chari et al., Cancer Research 52:127-131
(1992). The linking groups include disufide groups, thioether
groups, acid labile groups, photolabile groups, peptidase
labile groups, or esterase labile groups, as disclosed in the
above-identified patents, disulfide and thioether groups being
preferred.

Conjugates of the antibody and maytansinoid may be made
using a variety of bifunctional protein coupling agents such as
N-succinimidyl-3-(2-pyridyldithio) propionate (SPDP), suc-
cinimidyl-4-(N-maleimidomethyl)cyclohexane-1-carboxy-
late, iminothiolane (IT), bifunctional derivatives of imi-
doesters (such as dimethyl adipimidate HCL), active esters
(such as disuccinimidyl suberate), aldehydes (such as glu-
tareldehyde), bis-azido compounds (such as bis (p-azidoben-
zoyl) hexanediamine), bis-diazonium derivatives (such as
bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates
(such as toluene 2,6-diisocyanate), and bis-active fluorine
compounds (such as 1,5-difluoro-2,4-dinitrobenzene). Par-
ticularly preferred coupling agents include N-succinimidyl-
3-(2-pyridyldithio) propionate (SPDP) (Carlsson et al., Bio-
chem. J.  173:723-737 [1978]), sulfosuccinimidyl
maleimidomethyl cyclohexane carboxylate (SMCC) and
N-succinimidyl-4-(2-pyridylthio)pentanoate (SPP) to pro-
vide for a disulfide linkage. Other useful linkers includecys-
MC-vc-PAB (a valine-citrulline (vc) dipeptide linker reagent
having a maleimide component and a para-aminobenzylcar-
bamoyl (PAB) self-immolative component.

The linker may be attached to the maytansinoid molecule at
various positions, depending on the type of the link. For
example, an ester linkage may be formed by reaction with a
hydroxyl group using conventional coupling techniques. The
reaction may occur at the C-3 position having a hydroxyl
group, the C-14 position modified with hyrdoxymethyl, the
C-15 position modified with a hydroxyl group, and the C-20
position having a hydroxyl group. In a preferred embodiment,
the linkage is formed at the C-3 position of maytansinol or a
maytansinol analogue.

Calicheamicin

Another immunoconjugate of interest comprises an anti-
TAHO antibody conjugated to one or more calicheamicin
molecules. The calicheamicin family of antibiotics are
capable of producing double-stranded DNA breaks at sub-
picomolar concentrations. For the preparation of conjugates
of the calicheamicin family, see U.S. Pat. Nos. 5,712,374,
5,714,586, 5,739,116, 5,767,285, 5,770,701, 5,770,710,
5,773,001, 5,877,296 (all to American Cyanamid Company).
Structural analogues of calicheamicin which may be used
include, but are not limited to, y,%, ./, a,’, N-acetyl-y %,
PSAG and 6, (Hinman et al., Cancer Research 53:3336-
3342 (1993), Lode et al., Cancer Research 58:2925-2928
(1998) and the aforementioned U.S. patents to American
Cyanamid). Another anti-tumor drug that the antibody can be
conjugated is QFA which is an antifolate. Both calicheamicin
and QFA have intracellular sites of action and do not readily
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cross the plasma membrane. Therefore, cellular uptake of
these agents through antibody mediated internalization
greatly enhances their cytotoxic effects.

Other Cytotoxic Agents

Other antitumor agents that can be conjugated to the anti-
TAHO antibodies of the invention include BCNU, streptozoi-
cin, vincristine and 5-fluorouracil, the family of agents known
collectively L.I.-E33288 complex described in U.S. Pat. Nos.
5,053,394, 5,770,710, as well as esperamicins (U.S. Pat. No.
5,877,296).

Enzymatically active toxins and fragments thereof which
can be used include diphtheria A chain, nonbinding active
fragments of diphtheria toxin, exotoxin A chain (from
Pseudomonas aeruginosa), ricin A chain, abrin A chain,
modeccin A chain, alpha-sarcin, Aleurites fordii proteins,
dianthin proteins, Phytolaca americana proteins (PAPI,
PAPII, and PAP-S), momordica charantia inhibitor, curcin,
crotin, sapaonaria officinalis inhibitor, gelonin, mitogellin,
restrictocin, phenomycin, enomycin and the tricothecenes.
See, for example, WO 93/21232 published Oct. 28, 1993.

The present invention further contemplates an immuno-
conjugate formed between an antibody and a compound with
nucleolytic activity (e.g., a ribonuclease or a DNA endonu-
clease such as a deoxyribonuclease; DNase).

For selective destruction of the tumor, the antibody may
comprise a highly radioactive atom. A variety of radioactive
isotopes are available for the production of radioconjugated
anti-TAHO antibodies. Examples include At*'!, T*31, 123,
Y9 Re'®S, Re'®®, Sm'>?, Bi*'?, P*2, Pb?'? and radioactive
isotopes of Lu. When the conjugate is used for detection, it
may comprise a radioactive atom for scintigraphic studies, for
example tc*™ or I1'**, or a spin label for nuclear magnetic
resonance (NMR) imaging (also known as magnetic reso-
nance imaging, mri), such as iodine-123 again, iodine-131,
indium-111, fluorine-19, carbon-13, nitrogen-15, oxygen-17,
gadolinium, manganese or iron.

The radio- or other labels may be incorporated in the con-
jugate in known ways. For example, the peptide may be
biosynthesized or may be synthesized by chemical amino
acid synthesis using suitable amino acid precursors involv-
ing, for example, fluorine-19 in place of hydrogen. Labels
such as t¢®” or I' 3, Re'®%, Re'®® and In'!! can be attached
via a cysteine residue in the peptide. Yttrium-90 can be
attached via a lysine residue. The IODOGEN method (Fraker
etal (1978) Biochem. Biophys. Res. Commun. 80: 49-57 can
be used to incorporate iodine-123. “Monoclonal Antibodies
in Immunoscintigraphy” (Chatal, CRC Press 1989) describes
other methods in detail.

Conjugates of the antibody and cytotoxic agent may be
made using a variety of bifunctional protein coupling agents
such as N-succinimidyl-3-(2-pyridyldithio) propionate
(SPDP), succinimidyl-4-(N-maleimidomethyl)cyclohexane-
1-carboxylate, iminothiolane (IT), bifunctional derivatives of
imidoesters (such as dimethyl adipimidate HCL), active
esters (such as disuccinimidyl suberate), aldehydes (such as
glutareldehyde), bis-azido compounds (such as bis (p-azido-
benzoyl) hexanediamine), bis-diazonium derivatives (such as
bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates
(such as tolyene 2,6-diisocyanate), and bis-active fluorine
compounds (such as 1,5-difluoro-2,4-dinitrobenzene). For
example, a ricin immunotoxin can be prepared as described in
Vitetta et al., Science 238:1098 (1987). Carbon-14-labeled
1-isothiocyanatobenzyl-3-methyldiethylene  triaminepen-
taacetic acid (MX-DTPA) is an exemplary chelating agent for
conjugation of radionucleotide to the antibody. See W94/
11026. The linker may be a “cleavable linker” facilitating
release of the cytotoxic drug in the cell. For example, an
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acid-labile linker, peptidase-sensitive linker, photolabile
linker, dimethyl linker or disulfide-containing linker (Chari et
al., Cancer Research 52:127-131 (1992); U.S. Pat. No. 5,208,
020) may be used.

Alternatively, a fusion protein comprising the anti-TAHO
antibody and cytotoxic agent may be made, e.g., by recom-
binant techniques or peptide synthesis. The length of DNA
may comprise respective regions encoding the two portions
of'the conjugate either adjacent one another or separated by a
region encoding a linker peptide which does not destroy the
desired properties of the conjugate.

In yet another embodiment, the antibody may be conju-
gated to a “receptor” (such streptavidin) for utilization in
tumor pre-targeting wherein the antibody-receptor conjugate
is administered to the patient, followed by removal of
unbound conjugate from the circulation using a clearing
agent and then administration of a “ligand” (e.g., avidin)
which is conjugated to a cytotoxic agent (e.g., a radionucle-
otide).

10. Immunoliposomes

The anti-TAHO antibodies disclosed herein may also be
formulated as immunoliposomes. A “liposome” is a small
vesicle composed of various types of lipids, phospholipids
and/or surfactant which is useful for delivery of a drugto a
mammal. The components of the liposome are commonly
arranged in a bilayer formation, similar to the lipid arrange-
ment of biological membranes. Liposomes containing the
antibody are prepared by methods known in the art, such as
described in Epstein et al., Proc. Natl. Acad. Sci. USA
82:3688 (1985); Hwang et al., Proc. Natl. Acad. Sci. USA
77:4030(1980); U.S. Pat. Nos. 4,485,045 and 4,544,545; and
WO97/38731 published Oct. 23, 1997. Liposomes with
enhanced circulation time are disclosed in U.S. Pat. No.
5,013,556.

Particularly useful liposomes can be generated by the
reverse phase evaporation method with a lipid composition
comprising phosphatidylcholine, cholesterol and PEG-de-
rivatized phosphatidylethanolamine (PEG-PE). Liposomes
are extruded through filters of defined pore size to yield
liposomes with the desired diameter. Fab' fragments of the
antibody of the present invention can be conjugated to the
liposomes as described in Martin et al., J. Biol. Chem. 257:
286-288 (1982) via a disulfide interchange reaction. A che-
motherapeutic agent is optionally contained within the lipo-
some. See Gabizon et al., J. National Cancer Inst. 81(19):
1484 (1989).

B. TAHO Binding Oligopeptides

TAHO binding oligopeptides of the present invention are
oligopeptides that bind, preferably specifically, to a TAHO
polypeptide as described herein. TAHO binding oligopep-
tides may be chemically synthesized using known oligopep-
tide synthesis methodology or may be prepared and purified
using recombinant technology. TAHO binding oligopeptides
are usually atleast about 5 amino acids in length, alternatively
at least about 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20,21,22,23,24,25,26,27,28,29,30,31,32,33, 34,35, 36,
37,38,39,40,41,42,43,44,45,46,47,48,49, 50, 51, 52, 53,
54,55,56,57,58,59,60,61, 62,63, 64, 65,66, 67, 68,69, 70,
71,72,73,74,75,76,77,78,79, 80, 81, 82, 83, 84, 85, 86, 87,
88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100 amino
acids in length or more, wherein such oligopeptides that are
capable of binding, preferably specifically, to a TAHO
polypeptide as described herein. TAHO binding oligopep-
tides may be identified without undue experimentation using
well known techniques. In this regard, it is noted that tech-
niques for screening oligopeptide libraries for oligopeptides
that are capable of specifically binding to a polypeptide target
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are well known in the art (see, e.g., U.S. Pat. Nos. 5,556,762,
5,750,373, 4,708,871, 4,833,092, 5,223,409, 5,403,484,
5,571,689, 5,663,143; PCT Publication Nos. WO 84/03506
and WOB84/03564; Geysen et al., Proc. Natl. Acad. Sci.
U.S.A., 81:3998-4002 (1984); Geysenetal., Proc. Natl. Acad.
Sci. US.A., 82:178-182 (1985); Geysen et al., in Synthetic
Peptides as Antigens, 130-149 (1986); Geysen et al., J. Immu-
nol. Meth., 102:259-274 (1987); Schoofs et al., J. Immunol.,
140:611-616 (1988), Cwirla, S. E. et al. (1990) Proc. Natl.
Acad. Sci. USA, 87:6378; Lowman, H. B. et al. (1991) Bio-
chemistry, 30:10832; Clackson, T. et al. (1991) Nature, 352:
624; Marks, J. D. et al. (1991), J. Mol. Biol., 222:581; Kang,
A.S. etal. (1991) Proc. Natl. Acad. Sci. USA, 88:8363, and
Smith, G. P. (1991) Current Opin. Biotechnol., 2:668).

In this regard, bacteriophage (phage) display is one well
known technique which allows one to screen large oligopep-
tide libraries to identify member(s) of those libraries which
are capable of specifically binding to a polypeptide target.
Phage display is a technique by which variant polypeptides
are displayed as fusion proteins to the coat protein on the
surface of bacteriophage particles (Scott, J. K. and Smith, G.
P. (1990) Science 249: 386). The utility of phage display lies
in the fact that large libraries of selectively randomized pro-
tein variants (or randomly cloned cDNAs) can be rapidly and
efficiently sorted for those sequences that bind to a target
molecule with high affinity. Display of peptide (Cwirla, S. E.
et al. (1990) Proc. Natl. Acad. Sci. USA, 87:6378) or protein
(Lowman, H. B. etal. (1991) Biochemistry, 30:10832; Clack-
son, T. et al. (1991) Nature, 352: 624; Marks, J. D. et al.
(1991), J. Mol. Biol., 222:581; Kang, A. S. et al. (1991) Proc.
Natl. Acad. Sci. USA, 88:8363) libraries on phage have been
used for screening millions of polypeptides or oligopeptides
for ones with specific binding properties (Smith, G. P. (1991)
Current Opin. Biotechnol., 2:668). Sorting phage libraries of
random mutants requires a strategy for constructing and
propagating a large number of variants, a procedure for affin-
ity purification using the target receptor, and a means of
evaluating the results of binding enrichments. U.S. Pat. Nos.
5,223,409, 5,403,484, 5,571,689, and 5,663,143.

Although most phage display methods have used filamen-
tous phage, lambdoid phage display systems (WO 95/34683;
U.S. Pat. No. 5,627,024), T4 phage display systems (Ren et
al., Gene, 215: 439 (1998); Zhu et al., Cancer Research,
58(15):3209-3214 (1998); Jiang et al., Infection & Immunity,
65(11): 4770-4777 (1997); Ren et al., Gene, 195(2):303-311
(1997); Ren, Protein Sci., 5: 1833 (1996); Efimov et al., Virus
Genes, 10: 173 (1995)) and T7 phage display systems (Smith
and Scott, Methods in Enzymology, 217: 228-257 (1993);
U.S. Pat. No. 5,766,905) are also known.

Many other improvements and variations of the basic
phage display concept have now been developed. These
improvements enhance the ability of display systems to
screen peptide libraries for binding to selected target mol-
ecules and to display functional proteins with the potential of
screening these proteins for desired properties. Combinato-
rial reaction devices for phage display reactions have been
developed (WO 98/14277) and phage display libraries have
been used to analyze and control bimolecular interactions
(WO 98/20169; WO 98/20159) and properties of constrained
helical peptides (WO 98/20036). WO 97/35196 describes a
method of isolating an affinity ligand in which a phage dis-
play library is contacted with one solution in which the ligand
will bind to a target molecule and a second solution in which
the affinity ligand will not bind to the target molecule, to
selectively isolate binding ligands. WO 97/46251 describes a
method of biopanning a random phage display library with an
affinity purified antibody and then isolating binding phage,
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followed by a micropanning process using microplate wells
to isolate high affinity binding phage. The use of Staphylo-
coccus aureus protein A as an affinity tag has also been
reported (Li et al. (1998) Mol Biotech., 9:187). WO 97/47314
describes the use of substrate subtraction libraries to distin-
guish enzyme specificities using a combinatorial library
which may be a phage display library. A method for selecting
enzymes suitable for use in detergents using phage display is
described in WO 97/09446. Additional methods of selecting
specific binding proteins are described in U.S. Pat. Nos.
5,498,538, 5,432,018, and WO 98/15833.

Methods of generating peptide libraries and screening
these libraries are also disclosed in U.S. Pat. Nos. 5,723,286,
5,432,018, 5,580,717, 5,427,908, 5,498,530, 5,770,434,
5,734,018, 5,698,426, 5,763,192, and 5,723,323.

C. TAHO Binding Organic Molecules

TAHO binding organic molecules are organic molecules
other than oligopeptides or antibodies as defined herein that
bind, preferably specifically, to a TAHO polypeptide as
described herein. TAHO binding organic molecules may be
identified and chemically synthesized using known method-
ology (see, e.g., PCT Publication Nos. WO00/00823 and
WO000/39585). TAHO binding organic molecules are usually
less than about 2000 daltons in size, alternatively less than
about 1500, 750, 500, 250 or 200 daltons in size, wherein such
organic molecules that are capable of binding, preferably
specifically, to a TAHO polypeptide as described herein may
be identified without undue experimentation using well
known techniques. In this regard, it is noted that techniques
for screening organic molecule libraries for molecules that
are capable of binding to a polypeptide target are well known
in the art (see, e.g., PCT Publication Nos. WO00/00823 and
WO00/39585). TAHO binding organic molecules may be, for
example, aldehydes, ketones, oximes, hydrazones, semicar-
bazones, carbazides, primary amines, secondary amines, ter-
tiary amines, N-substituted hydrazines, hydrazides, alcohols,
ethers, thiols, thioethers, disulfides, carboxylic acids, esters,
amides, ureas, carbamates, carbonates, ketals, thioketals,
acetals, thioacetals, aryl halides, aryl sulfonates, alkyl
halides, alkyl sulfonates, aromatic compounds, heterocyclic
compounds, anilines, alkenes, alkynes, diols, amino alcohols,
oxazolidines, oxazolines, thiazolidines, thiazolines, enam-
ines, sulfonamides, epoxides, aziridines, isocyanates, sulfo-
nyl chlorides, diazo compounds, acid chlorides, or the like.

D. Screening for Anti-TAHO Antibodies, TAHO Binding
Oligopeptides and TAHO Binding Organic Molecules with
the Desired Properties

Techniques for generating antibodies, oligopeptides and
organic molecules that bind to TAHO polypeptides have been
described above. One may further select antibodies, oli-
gopeptides or other organic molecules with certain biological
characteristics, as desired.

The growth inhibitory effects of an anti-TAHO antibody,
oligopeptide or other organic molecule of the invention may
be assessed by methods known in the art, e.g., using cells
which express a TAHO polypeptide either endogenously or
following transfection with the TAHO gene. For example,
appropriate tumor cell lines and TAHO-transfected cells may
be treated with an anti-TAHO monoclonal antibody, oli-
gopeptide or other organic molecule of the invention at vari-
ous concentrations for a few days (e.g., 2-7) days and stained
with crystal violet or MTT or analyzed by some other colo-
rimetric assay. Another method of measuring proliferation
would be by comparing *H-thymidine uptake by the cells
treated in the presence or absence an anti-TAHO antibody,
TAHO binding oligopeptide or TAHO binding organic mol-
ecule of the invention. After treatment, the cells are harvested
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and the amount of radioactivity incorporated into the DNA
quantitated in a scintillation counter. Appropriate positive
controls include treatment of a selected cell line with a growth
inhibitory antibody known to inhibit growth of that cell line.
Growth inhibition of tumor cells in vivo can be determined in
various ways known in the art. The tumor cell may be one that
overexpresses a TAHO polypeptide. The anti-TAHO anti-
body, TAHO binding oligopeptide or TAHO binding organic
molecule will inhibit cell proliferation of a TAHO-expressing
tumor cell in vitro or in vivo by about 25-100% compared to
the untreated tumor cell, more preferably, by about 30-100%,
and even more preferably by about 50-100% or 70-100%, in
one embodiment, at an antibody concentration of about 0.5 to
30 pg/ml. Growth inhibition can be measured at an antibody
concentration of about 0.5 to 3 pg/ml or about 0.5 nM to 200
nM in cell culture, where the growth inhibition is determined
1-10 days after exposure of the tumor cells to the antibody.
The antibody is growth inhibitory in vivo if administration of
the anti-TAHO antibody at about 1 pg/kg to about 100 mg/kg
body weight results in reduction in tumor size or reduction of
tumor cell proliferation within about 5 days to 3 months from
the first administration of the antibody, preferably within
about 5 to 30 days.

To select for an anti-TAHO antibody, TAHO binding oli-
gopeptide or TAHO binding organic molecule which induces
cell death, loss of membrane integrity as indicated by, e.g.,
propidium iodide (PI), trypan blue or 7AAD uptake may be
assessed relative to control. A PI uptake assay can be per-
formed in the absence of complement and immune effector
cells. TAHO polypeptide-expressing tumor cells are incu-
bated with medium alone or medium containing the appro-
priate anti-TAHO antibody (e.g, at about 10 ng/ml), TAHO
binding oligopeptide or TAHO binding organic molecule.
The cells are incubated for a 3 day time period. Following
each treatment, cells are washed and aliquoted into 35 mm
strainer-capped 12x75 tubes (1 ml per tube, 3 tubes per treat-
ment group) for removal of cell clumps. Tubes then receive PI
(10 pg/ml). Samples may be analyzed using a FACSCAN®
flow cytometer and FACSCONVERT® CellQuest software
(Becton Dickinson). Those anti-TAHO antibodies, TAHO
binding oligopeptides or TAHO binding organic molecules
that induce statistically significant levels of cell death as
determined by PI uptake may be selected as cell death-induc-
ing anti-TAHO antibodies, TAHO binding oligopeptides or
TAHO binding organic molecules.

To screen for antibodies, oligopeptides or other organic
molecules which bind to an epitope on a TAHO polypeptide
bound by an antibody of interest, a routine cross-blocking
assay such as that described in Antibodies, A Laboratory
Manual, Cold Spring Harbor Laboratory, Ed Harlow and
David Lane (1988), can be performed. This assay can be used
to determine if a test antibody, oligopeptide or other organic
molecule binds the same site or epitope as a known anti-
TAHO antibody. Alternatively, or additionally, epitope map-
ping can be performed by methods known in the art. For
example, the antibody sequence can be mutagenized such as
by alanine scanning, to identify contact residues. The mutant
antibody is initially tested for binding with polyclonal anti-
body to ensure proper folding. In a different method, peptides
corresponding to different regions of a TAHO polypeptide
can be used in competition assays with the test antibodies or
with a test antibody and an antibody with a characterized or
known epitope.

E. Antibody Dependent Enzyme Mediated Prodrug
Therapy (ADEPT)

The antibodies of the present invention may also be used in
ADEPT by conjugating the antibody to a prodrug-activating
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enzyme which converts a prodrug (e.g., a peptidyl chemo-
therapeutic agent, see WO81/01145) to an active anti-cancer
drug. See, for example, WO 88/07378 and U.S. Pat. No.
4,975,278.

The enzyme component of the immunoconjugate useful
for ADEPT includes any enzyme capable of acting on a
prodrug in such a way so as to covert it into its more active,
cytotoxic form.

Enzymes that are useful in the method of this invention
include, but are not limited to, alkaline phosphatase useful for
converting phosphate-containing prodrugs into free drugs;
arylsulfatase useful for converting sulfate-containing pro-
drugs into free drugs; cytosine deaminase useful for convert-
ing non-toxic S-fluorocytosine into the anti-cancer drug,
S-fluorouracil; proteases, such as serratia protease, thermol-
ysin, subtilisin, carboxypeptidases and cathepsins (such as
cathepsins B and L), that are useful for converting peptide-
containing prodrugs into free drugs; D-alanylcarboxypepti-
dases, useful for converting prodrugs that contain D-amino
acid substituents; carbohydrate-cleaving enzymes such as
[-galactosidase and neuraminidase useful for converting gly-
cosylated prodrugs into free drugs; -lactamase useful for
converting drugs derivatized with p-lactams into free drugs;
and penicillin amidases, such as penicillin V amidase or peni-
cillin G amidase, useful for converting drugs derivatized at
their amine nitrogens with phenoxyacetyl or phenylacetyl
groups, respectively, into free drugs. Alternatively, antibodies
with enzymatic activity, also known in the art as “abzymes”,
can be used to convert the prodrugs of the invention into free
active drugs (see, e.g., Massey, Nature 328:457-458 (1987)).
Antibody-abzyme conjugates can be prepared as described
herein for delivery of the abzyme to a tumor cell population.

The enzymes of this invention can be covalently bound to
the anti-TAHO antibodies by techniques well known in the art
such as the use of the heterobifunctional crosslinking
reagents discussed above. Alternatively, fusion proteins com-
prising at least the antigen binding region of an antibody of
the invention linked to at least a functionally active portion of
an enzyme of the invention can be constructed using recom-
binant DNA techniques well known in the art (see, e.g., Neu-
berger et al., Nature 312:604-608 (1984).

F. Full-Length TAHO Polypeptides

The present invention also provides newly identified and
isolated nucleotide sequences encoding polypeptides
referred to in the present application as TAHO polypeptides.
In particular, cDNAs (partial and full-length) encoding vari-
ous TAHO polypeptides have been identified and isolated, as
disclosed in further detail in the Examples below.

As disclosed in the Examples below, various cDNA clones
have been deposited with the ATCC. The actual nucleotide
sequences of those clones can readily be determined by the
skilled artisan by sequencing of the deposited clone using
routine methods in the art. The predicted amino acid sequence
can be determined from the nucleotide sequence using rou-
tine skill. For the TAHO polypeptides and encoding nucleic
acids described herein, in some cases, Applicants have iden-
tified what is believed to be the reading frame best identifiable
with the sequence information available at the time.

G. Anti-TAHO Antibody and TAHO Polypeptide Variants

In addition to the anti-TAHO antibodies and full-length
native sequence TAHO polypeptides described herein, it is
contemplated that anti-TAHO antibody and TAHO polypep-
tide variants can be prepared. Anti-TAHO antibody and
TAHO polypeptide variants can be prepared by introducing
appropriate nucleotide changes into the encoding DNA, and/
or by synthesis of the desired antibody or polypeptide. Those
skilled in the art will appreciate that amino acid changes may
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alter post-translational processes of the anti-TAHO antibody
or TAHO polypeptide, such as changing the number or posi-
tion of glycosylation sites or altering the membrane anchor-
ing characteristics.

Variations in the anti-TAHO antibodies and TAHO
polypeptides described herein, can be made, for example,
using any of the techniques and guidelines for conservative
and non-conservative mutations set forth, for instance, in U.S.
Pat. No. 5,364,934. Variations may be a substitution, deletion
or insertion of one or more codons encoding the antibody or
polypeptide that results in a change in the amino acid
sequence as compared with the native sequence antibody or
polypeptide. Optionally the variation is by substitution of at
least one amino acid with any other amino acid in one or more
of'the domains of the anti-TAHO antibody or TAHO polypep-
tide. Guidance in determining which amino acid residue may
be inserted, substituted or deleted without adversely affecting
the desired activity may be found by comparing the sequence
of'the anti-TAHO antibody or TAHO polypeptide with that of
homologous known protein molecules and minimizing the
number of amino acid sequence changes made in regions of
high homology. Amino acid substitutions can be the result of
replacing one amino acid with another amino acid having
similar structural and/or chemical properties, such as the
replacement of a leucine with a serine, i.e., conservative
amino acid replacements. Insertions or deletions may option-
ally be in the range of about 1 to 5 amino acids. The variation
allowed may be determined by systematically making inser-
tions, deletions or substitutions of amino acids in the
sequence and testing the resulting variants for activity exhib-
ited by the full-length or mature native sequence.

Anti-TAHO antibody and TAHO polypeptide fragments
are provided herein. Such fragments may be truncated at the
N-terminus or C-terminus, or may lack internal residues, for
example, when compared with a full length native antibody or
protein. Certain fragments lack amino acid residues that are
not essential for a desired biological activity of the anti-
TAHO antibody or TAHO polypeptide.

Anti-TAHO antibody and TAHO polypeptide fragments
may be prepared by any of a number of conventional tech-
niques. Desired peptide fragments may be chemically syn-
thesized. An alternative approach involves generating anti-
body or polypeptide fragments by enzymatic digestion, e.g.,
by treating the protein with an enzyme known to cleave pro-
teins at sites defined by particular amino acid residues, or by
digesting the DNA with suitable restriction enzymes and
isolating the desired fragment. Yet another suitable technique
involves isolating and amplifying a DNA fragment encoding
a desired antibody or polypeptide fragment, by polymerase
chain reaction (PCR). Oligonucleotides that define the
desired termini of the DNA fragment are employed at the 5'
and 3' primers in the PCR. Preferably, anti-TAHO antibody
and TAHO polypeptide fragments share at least one biologi-
cal and/or immunological activity with the native anti-TAHO
antibody or TAHO polypeptide disclosed herein.

In particular embodiments, conservative substitutions of
interest are shown in Table 6 under the heading of preferred
substitutions. If such substitutions result in a change in bio-
logical activity, then more substantial changes, denominated
exemplary substitutions in Table 6, or as further described
below in reference to amino acid classes, are introduced and
the products screened.
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TABLE 6
Original Exemplary Preferred
Residue Substitutions Substitutions
Ala(A) val; leu; ile val
Arg (R) lys; gln; asn lys
Asn (N) gln; his; lys; arg gln
Asp (D) glu glu
Cys (C) ser ser
Gln (Q) asn asn
Glu (E) asp asp
Gly (G) pro; ala ala
His (H) asn; gln; lys; arg arg
Ile (I) leu; val; met; ala; phe; leu
norleucine
Leu (L) norleucine; ile; val; ile
met; ala; phe
Lys (K) arg; gln; asn arg
Met (M) leu; phe; ile leu
Phe (F) leu; val; ile; ala; tyr leu
Pro (P) ala ala
Ser (S) thr thr
Thr (T) ser ser
Trp (W) tyr; phe tyr
Tyr (Y) trp; phe; thr; ser phe
Val (V) ile; leu; met; phe; leu

ala; norleucine

Substantial modifications in function or immunological
identity of the anti-TAHO antibody or TAHO polypeptide are
accomplished by selecting substitutions that differ signifi-
cantly in their effect on maintaining (a) the structure of the
polypeptide backbone in the area of the substitution, for
example, as a sheet or helical conformation, (b) the charge or
hydrophobicity of the molecule at the target site, or (c) the
bulk of the side chain. Naturally occurring residues are
divided into groups based on common side-chain properties:
(1) hydrophobic: norleucine, met, ala, val, leu, ile;

(2) neutral hydrophilic: cys, ser, thr;

(3) acidic: asp, glu;

(4) basic: asn, gin, his, lys, arg;

(5) residues that influence chain orientation: gly, pro; and
(6) aromatic: trp, tyr, phe.

Non-conservative substitutions will entail exchanging a
member of one of these classes for another class. Such sub-
stituted residues also may be introduced into the conservative
substitution sites or, more preferably, into the remaining
(non-conserved) sites.

The variations can be made using methods known in the art
such as oligonucleotide-mediated (site-directed) mutagen-
esis, alanine scanning, and PCR mutagenesis. Site-directed
mutagenesis [Carter et al., Nucl. Acids Res., 13:4331 (1986);
Zoller et al., Nucl. Acids Res., 10:6487 (1987)], cassette
mutagenesis [Wells et al., Gene, 34:315 (1985)], restriction
selection mutagenesis [Wells et al., Philos. Trans. R. Soc.
London Ser4,317:415 (1986)] or other known techniques can
be performed on the cloned DNA to produce the anti-TAHO
antibody or TAHO polypeptide variant DNA.

Scanning amino acid analysis can also be employed to
identify one or more amino acids along a contiguous
sequence. Among the preferred scanning amino acids are
relatively small, neutral amino acids. Such amino acids
include alanine, glycine, serine, and cysteine. Alanine is typi-
cally a preferred scanning amino acid among this group
because it eliminates the side-chain beyond the beta-carbon
and is less likely to alter the main-chain conformation of the
variant [Cunningham and Wells, Science, 244:1081-1085
(1989)]. Alanine is also typically preferred because it is the
most common amino acid. Further, it is frequently found in
both buried and exposed positions [Creighton, The Proteins,
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(W.H. Freeman & Co., N.Y.); Chothia, J. Mol. Biol., 150:1
(1976)]. If alanine substitution does not yield adequate
amounts of variant, an isoteric amino acid can be used.

Any cysteine residue not involved in maintaining the
proper conformation of the anti-TAHO antibody or TAHO
polypeptide also may be substituted, generally with serine, to
improve the oxidative stability of the molecule and prevent
aberrant crosslinking. Conversely, cysteine bond(s) may be
added to the anti-TAHO antibody or TAHO polypeptide to
improve its stability (particularly where the antibody is an
antibody fragment such as an Fv fragment).

A vparticularly preferred type of substitutional variant
involves substituting one or more hypervariable region resi-
dues of a parent antibody (e.g., a humanized or human anti-
body). Generally, the resulting variant(s) selected for further
development will have improved biological properties rela-
tive to the parent antibody from which they are generated. A
convenient way for generating such substitutional variants
involves affinity maturation using phage display. Briefly, sev-
eral hypervariable region sites (e.g., 6-7 sites) are mutated to
generate all possible amino substitutions at each site. The
antibody variants thus generated are displayed in a monova-
lent fashion from filamentous phage particles as fusions to the
gene III product of M13 packaged within each particle. The
phage-displayed variants are then screened for their biologi-
cal activity (e.g., binding affinity) as herein disclosed. In
order to identify candidate hypervariable region sites for
modification, alanine scanning mutagenesis can be per-
formed to identify hypervariable region residues contributing
significantly to antigen binding. Alternatively, or addition-
ally, it may be beneficial to analyze a crystal structure of the
antigen-antibody complex to identify contact points between
the antibody and human TAHO polypeptide. Such contact
residues and neighboring residues are candidates for substi-
tution according to the techniques elaborated herein. Once
such variants are generated, the panel of variants is subjected
to screening as described herein and antibodies with superior
properties in one or more relevant assays may be selected for
further development.

Nucleic acid molecules encoding amino acid sequence
variants of the anti-TAHO antibody are prepared by a variety
of methods known in the art. These methods include, but are
not limited to, isolation from a natural source (in the case of
naturally occurring amino acid sequence variants) or prepa-
ration by oligonucleotide-mediated (or site-directed)
mutagenesis, PCR mutagenesis, and cassette mutagenesis of
an earlier prepared variant or a non-variant version of the
anti-TAHO antibody.

H. Modifications of Anti-TAHO Antibodies and TAHO
Polypeptides

Covalent modifications of anti-TAHO antibodies and
TAHO polypeptides are included within the scope of this
invention. One type of covalent modification includes react-
ing targeted amino acid residues of an anti-TAHO antibody or
TAHO polypeptide with an organic derivatizing agent that is
capable of reacting with selected side chains or the N- or
C-terminal residues of the anti-TAHO antibody or TAHO
polypeptide. Derivatization with bifunctional agents is use-
ful, for instance, for crosslinking anti-TAHO antibody or
TAHO polypeptide to a water-insoluble support matrix or
surface for use in the method for purifying anti-TAHO anti-
bodies, and vice-versa. Commonly used crosslinking agents
include, e.g., 1,1-bis(diazoacetyl)-2-phenylethane, glutaral-
dehyde, N-hydroxysuccinimide esters, for example, esters
with 4-azidosalicylic acid, homobifunctional imidoesters,
including disuccinimidyl esters such as 3,3'-dithiobis(succin-
imidylpropionate), bifunctional maleimides such as bis-N-
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maleimido-1,8-octane and agents such as methyl-3-[(p-azi-
dophenyl)dithio]propioimidate.

Other modifications include deamidation of glutaminyl
and asparaginyl residues to the corresponding glutamyl and
aspartyl residues, respectively, hydroxylation of proline and
lysine, phosphorylation of hydroxyl groups of seryl or threo-
nyl residues, methylation of the ai-amino groups of lysine,
arginine, and histidine side chains [T. E. Creighton, Proteins:
Structure and Molecular Properties, W.H. Freeman & Co.,
San Francisco, pp. 79-86 (1983)], acetylation of the N-termi-
nal amine, and amidation of any C-terminal carboxyl group.

Another type of covalent modification of the anti-TAHO
antibody or TAHO polypeptide included within the scope of
this invention comprises altering the native glycosylation pat-
tern of the antibody or polypeptide. “Altering the native gly-
cosylation pattern” is intended for purposes herein to mean
deleting one or more carbohydrate moieties found in native
sequence anti-TAHO antibody or TAHO polypeptide (either
by removing the underlying glycosylation site or by deleting
the glycosylation by chemical and/or enzymatic means), and/
or adding one or more glycosylation sites that are not present
in the native sequence anti-TAHO antibody or TAHO
polypeptide. In addition, the phrase includes qualitative
changes in the glycosylation of the native proteins, involving
a change in the nature and proportions of the various carbo-
hydrate moieties present.

Glycosylation of antibodies and other polypeptides is typi-
cally either N-linked or O-linked. N-linked refers to the
attachment of the carbohydrate moiety to the side chain of an
asparagine residue. The tripeptide sequences asparagine-X-
serine and asparagine-X-threonine, where X is any amino
acid except proline, are the recognition sequences for enzy-
matic attachment of the carbohydrate moiety to the aspar-
agine side chain. Thus, the presence of either of these tripep-
tide sequences in a polypeptide creates a potential
glycosylation site. O-linked glycosylation refers to the
attachment of one of the sugars N-aceylgalactosamine, galac-
tose, or xylose to a hydroxyamino acid, most commonly
serine or threonine, although 5-hydroxyproline or 5-hydroxy-
lysine may also be used.

Addition of glycosylation sites to the anti-TAHO antibody
or TAHO polypeptide is conveniently accomplished by alter-
ing the amino acid sequence such that it contains one or more
of the above-described tripeptide sequences (for N-linked
glycosylation sites). The alteration may also be made by the
addition of, or substitution by, one or more serine or threonine
residues to the sequence of the original anti-TAHO antibody
or TAHO polypeptide (for O-linked glycosylation sites). The
anti-TAHO antibody or TAHO polypeptide amino acid
sequence may optionally be altered through changes at the
DNA level, particularly by mutating the DNA encoding the
anti-TAHO antibody or TAHO polypeptide at preselected
bases such that codons are generated that will translate into
the desired amino acids.

Another means of increasing the number of carbohydrate
moieties on the anti-TAHO antibody or TAHO polypeptide is
by chemical or enzymatic coupling of glycosides to the
polypeptide. Such methods are described in the art, e.g., in
WO 87/05330 published 11 Sep. 1987, and in Aplin and
Wriston, CRC Crit. Rev. Biochem., pp. 259-306 (1981).

Removal of carbohydrate moieties present on the anti-
TAHO antibody or TAHO polypeptide may be accomplished
chemically or enzymatically or by mutational substitution of
codons encoding for amino acid residues that serve as targets
for glycosylation. Chemical deglycosylation techniques are
known in the art and described, for instance, by Hakimuddin,
etal., Arch. Biochem. Biophys., 259:52 (1987) and by Edge et
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al., Anal. Biochem., 118:131 (1981). Enzymatic cleavage of
carbohydrate moieties on polypeptides can be achieved by the
use of a variety of endo- and exo-glycosidases as described by
Thotakura et al., Meth. Enzymol., 138:350 (1987).

Another type of covalent modification of anti-TAHO anti-
body or TAHO polypeptide comprises linking the antibody or
polypeptide to one of a variety of nonproteinaceous poly-
mers, e.g., polyethylene glycol (PEG), polypropylene glycol,
or polyoxyalkylenes, in the manner set forth in U.S. Pat. No.
4,640,835; 4,496,689; 4,301,144, 4,670,417, 4,791,192 or
4,179,337. The antibody or polypeptide also may be
entrapped in microcapsules prepared, for example, by coac-
ervation techniques or by interfacial polymerization (for
example, hydroxymethylcellulose or gelatin-microcapsules
and poly-(methylmethacylate) microcapsules, respectively),
in colloidal drug delivery systems (for example, liposomes,
albumin microspheres, microemulsions, nano-particles and
nanocapsules), or in macroemulsions. Such techniques are
disclosed in Remington’s Pharmaceutical Sciences, 16th edi-
tion, Oslo, A., Ed., (1980).

The anti-TAHO antibody or TAHO polypeptide of the
present invention may also be modified in a way to form
chimeric molecules comprising an anti-TAHO antibody or
TAHO polypeptide fused to another, heterologous polypep-
tide or amino acid sequence.

In one embodiment, such a chimeric molecule comprises a
fusion of the anti-TAHO antibody or TAHO polypeptide with
a tag polypeptide which provides an epitope to which an
anti-tag antibody can selectively bind. The epitope tag is
generally placed at the amino- or carboxyl-terminus of the
anti-TAHO antibody or TAHO polypeptide. The presence of
such epitope-tagged forms of the anti-TAHO antibody or
TAHO polypeptide can be detected using an antibody against
the tag polypeptide. Also, provision of the epitope tag enables
the anti-TAHO antibody or TAHO polypeptide to be readily
purified by affinity purification using an anti-tag antibody or
another type of affinity matrix that binds to the epitope tag.
Various tag polypeptides and their respective antibodies are
well known in the art. Examples include poly-histidine (poly-
his) or poly-histidine-glycine (poly-his-gly) tags; the flu HA
tag polypeptide and its antibody 12CAS5 [Field et al., Mol.
Cell. Biol., 8:2159-2165 (1988)]; the c-myc tag and the 8F9,
3C7, 6E10, G4, B7 and 9E10 antibodies thereto [Evan et al.,
Molecular and Cellular Biology, 5:3610-3616 (1985)]; and
the Herpes Simplex virus glycoprotein D (gD) tag and its
antibody [Paborsky et al., Protein Engineering, 3(6):547-553
(1990)]. Other tag polypeptides include the Flag-peptide
[Hopp et al., BioTechnology, 6:1204-1210 (1988)]; the KT3
epitope peptide [Martin et al., Science, 255:192-194 (1992)];
an o-tubulin epitope peptide [Skinner et al., J. Biol. Chem.,
266:15163-15166 (1991)]; and the T7 gene 10 protein pep-
tide tag [Lutz-Freyermuth et al., Proc. Natl. Acad. Sci. USA,
87:6393-6397 (1990)].

In an alternative embodiment, the chimeric molecule may
comprise a fusion of the anti-TAHO antibody or TAHO
polypeptide with an immunoglobulin or a particular region of
an immunoglobulin. For a bivalent form of the chimeric mol-
ecule (also referred to as an “immunoadhesin™), such a fusion
could be to the Fc region of an IgG molecule. The Ig fusions
preferably include the substitution of a soluble (transmem-
brane domain deleted or inactivated) form of an anti-TAHO
antibody or TAHO polypeptide in place of at least one vari-
able region within an Ig molecule. In a particularly preferred
embodiment, the immunoglobulin fusion includes the hinge,
CH and CHj, or the hinge, CH,, CH, and CH; regions of an
IgG1 molecule. For the production of immunoglobulin
fusions see also U.S. Pat. No. 5,428,130 issued Jun. 27, 1995.
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1. Preparation of Anti-TAHO Antibodies and TAHO
Polypeptides

The description below relates primarily to production of
anti-TAHO antibodies and TAHO polypeptides by culturing
cells transformed or transfected with a vector containing anti-
TAHO antibody- and TAHO polypeptide-encoding nucleic
acid. It is, of course, contemplated that alternative methods,
which are well known in the art, may be employed to prepare
anti-TAHO antibodies and TAHO polypeptides. For instance,
the appropriate amino acid sequence, or portions thereof, may
be produced by direct peptide synthesis using solid-phase
techniques [see, e.g., Stewart et al., Solid-Phase Peptide Syn-
thesis, W.H. Freeman Co., San Francisco, Calif. (1969); Mer-
rifield, J. Am. Chem. Soc., 85:2149-2154 (1963)]. In vitro
protein synthesis may be performed using manual techniques
or by automation. Automated synthesis may be accom-
plished, for instance, using an Applied Biosystems Peptide
Synthesizer (Foster City, Calif)) using manufacturer’s
instructions. Various portions of the anti-TAHO antibody or
TAHO polypeptide may be chemically synthesized sepa-
rately and combined using chemical or enzymatic methods to
produce the desired anti-TAHO antibody or TAHO polypep-
tide.

1. Isolation of DNA Encoding Anti-TAHO Antibody or
TAHO Polypeptide

DNA encoding anti-TAHO antibody or TAHO polypeptide
may be obtained from a ¢cDNA library prepared from tissue
believed to possess the anti-TAHO antibody or TAHO
polypeptide mRNA and to express it at a detectable level.
Accordingly, human anti-TAHO antibody or TAHO polypep-
tide DNA can be conveniently obtained from a cDNA library
prepared from human tissue. The anti-TAHO antibody- or
TAHO polypeptide-encoding gene may also be obtained
from a genomic library or by known synthetic procedures
(e.g., automated nucleic acid synthesis).

Libraries can be screened with probes (such as oligonucle-
otides of at least about 20-80 bases) designed to identify the
gene of interest or the protein encoded by it. Screening the
c¢DNA or genomic library with the selected probe may be
conducted using standard procedures, such as described in
Sambrook et al., Molecular Cloning: A Laboratory Manual
(New York: Cold Spring Harbor Laboratory Press, 1989). An
alternative means to isolate the gene encoding anti-TAHO
antibody or TAHO polypeptide is to use PCR methodology
[Sambrook et al., supra; Dieffenbach et al., PCR Primer: A
Laboratory Manual (Cold Spring Harbor Laboratory Press,
1995)].

Techniques for screening a cDNA library are well known in
the art. The oligonucleotide sequences selected as probes
should be of sufficient length and sufficiently unambiguous
that false positives are minimized. The oligonucleotide is
preferably labeled such that it can be detected upon hybrid-
ization to DNA in the library being screened. Methods of
labeling are well known in the art, and include the use of
radiolabels like **P-labeled ATP, biotinylation or enzyme
labeling. Hybridization conditions, including moderate strin-
gency and high stringency, are provided in Sambrook et al.,
supra.

Sequences identified in such library screening methods can
be compared and aligned to other known sequences deposited
and available in public databases such as GenBank or other
private sequence databases. Sequence identity (at either the
amino acid or nucleotide level) within defined regions of the
molecule or across the full-length sequence can be deter-
mined using methods known in the art and as described
herein.
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Nucleic acid having protein coding sequence may be
obtained by screening selected cDNA or genomic libraries
using the deduced amino acid sequence disclosed herein for
the first time, and, if necessary, using conventional primer
extension procedures as described in Sambrook et al., supra,
to detect precursors and processing intermediates of mRNA
that may not have been reverse-transcribed into cDNA.

2. Selection and Transformation of Host Cells

Host cells are transfected or transformed with expression
or cloning vectors described herein for anti-TAHO antibody
or TAHO polypeptide production and cultured in conven-
tional nutrient media modified as appropriate for inducing
promoters, selecting transformants, or amplifying the genes
encoding the desired sequences. The culture conditions, such
as media, temperature, pH and the like, can be selected by the
skilled artisan without undue experimentation. In general,
principles, protocols, and practical techniques for maximiz-
ing the productivity of cell cultures can be found in Mamma-
lian Cell Biotechnology: a Practical Approach M. Butler, ed.
(IRL Press, 1991) and Sambrook et al., supra.

Methods of eukaryotic cell transfection and prokaryotic
cell transformation are known to the ordinarily skilled artisan,
for example, CaCl,, CaPO,, liposome-mediated and elec-
troporation. Depending on the host cell used, transformation
is performed using standard techniques appropriate to such
cells. The calcium treatment employing calcium chloride, as
described in Sambrook et al., supra, or electroporation is
generally used for prokaryotes. Infection with Agrobacterium
tumefaciens is used for transformation of certain plant cells,
as described by Shaw et al., Gene, 23:315 (1983) and WO
89/05859 published 29 Jun. 1989. For mammalian cells with-
out such cell walls, the calcium phosphate precipitation
method of Graham and van der Eb, Virology, 52:456-457
(1978) can be employed. General aspects of mammalian cell
host system transfections have been described in U.S. Pat.
No. 4,399,216. Transformations into yeast are typically car-
ried out according to the method of Van Solingen et al., J
Bact., 130:946 (1977) and Hsiao et al., Proc. Natl. Acad. Sci.
(USA4), 76:3829 (1979). However, other methods for intro-
ducing DNA into cells, such as by nuclear microinjection,
electroporation, bacterial protoplast fusion with intact cells,
or polycations, e.g., polybrene, polyornithine, may also be
used. For various techniques for transforming mammalian
cells, see Keown et al., Methods in Enzymology, 185:527-537
(1990) and Mansour et al., Nature, 336:348-352 (1988).

Suitable host cells for cloning or expressing the DNA in the
vectors herein include prokaryote, yeast, or higher eukaryote
cells. Suitable prokaryotes include but are not limited to
eubacteria, such as Gram-negative or Gram-positive organ-
isms, for example, Enterobacteriaceae such as E. coli. Various
E. colistrains are publicly available, such as E. co/i K12 strain
MM294 (ATCC 31,446); E. coli X1776 (ATCC 31,537); E.
coli strain W3110 (ATCC 27,325) and K5 772 (ATCC
53,635). Other suitable prokaryotic host cells include Entero-
bacteriaceae such as Escherichia, e.g., E. coli, Enterobacter,
Erwinia, Klebsiella, Proteus, Salmonella, e.g., Salmonella
typhimurium, Serratia, e.g., Serratia marcescans, and Shi-
gella, as well as Bacillisuch as B. subtilis and B. licheniformis
(e.g., B. licheniformis 41P disclosed in DD 266,710 published
12 Apr. 1989), Pseudomonas such as P. aeruginosa, and
Streptomyces. These examples are illustrative rather than lim-
iting. Strain W3110 is one particularly preferred host or par-
ent host because it is a common host strain for recombinant
DNA product fermentations. Preferably, the host cell secretes
minimal amounts of proteolytic enzymes. For example, strain
W3110 may be modified to effect a genetic mutation in the
genes encoding proteins endogenous to the host, with
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examples of such hosts including . coli W3110 strain 1A2,
which has the complete genotype tonA; E. coli W3110 strain
9E4, which has the complete genotype tonA ptr3, E. coli
W3110 strain 27C7 (ATCC 55,244), which has the complete
genotype tonA ptr3 phoA E15 (argF-lac)169 degP ompT kah
E. coli W3110 strain 37D6, which has the complete genotype
tonA ptr3 phoA E15 (argF-lac)169 degP ompT rbs7 ilvG kah
E. coli W3110 strain 40B4, which is strain 37D6 with a
non-kanamycin resistant degP deletion mutation; and an E.
coli strain having mutant periplasmic protease disclosed in
U.S. Pat. No. 4,946,783 issued 7 Aug. 1990. Alternatively, in
vitro methods of cloning, e.g., PCR or other nucleic acid
polymerase reactions, are suitable.

Full length antibody, antibody fragments, and antibody
fusion proteins can be produced in bacteria, in particular
when glycosylation and Fc effector function are not needed,
such as when the therapeutic antibody is conjugated to a
cytotoxic agent (e.g., a toxin) and the immunoconjugate by
itself shows effectiveness in tumor cell destruction. Full
length antibodies have greater halflife in circulation. Produc-
tion in E. coli is faster and more cost efficient. For expression
of'antibody fragments and polypeptides in bacteria, see, e.g.,
U.S. Pat. No. 5,648,237 (Carter et. al.), U.S. Pat. No. 5,789,
199 (Joly etal.), and U.S. Pat. No. 5,840,523 (Simmons etal.)
which describes translation initiation regio (TIR) and signal
sequences for optimizing expression and secretion, these pat-
ents incorporated herein by reference. After expression, the
antibody is isolated from the E. coli cell paste in a soluble
fraction and can be purified through, e.g., a protein A or G
column depending on the isotype. Final purification can be
carried out similar to the process for purifying antibody
expressed e.g., in CHO cells.

In addition to prokaryotes, eukaryotic microbes such as
filamentous fungi or yeast are suitable cloning or expression
hosts for anti-TAHO antibody- or TAHO polypeptide-encod-
ing vectors. Saccharomyces cerevisiae is a commonly used
lower eukaryotic host microorganism. Others include
Schizosaccharomyces pombe (Beach and Nurse, Nature, 290:
140 [1981]; EP 139,383 published 2 May 1985); Kluyvero-
myces hosts (U.S. Pat. No. 4,943,529; Fleer et al., Bio/Tech-
nology, 9:968-975 (1991)) such as, e.g. lactis (MW98-8C,
CBS683, CBS4574; Louvencourt etal., J. Bacteriol., 154(2):
737-742 [1983)), K. fragilis (ATCC 12,424), K. bulgaricus
(ATCC 16,045), K. wickeramii (ATCC 24,178), K. waltii
(ATCC 56,500), K. drosophilarum (ATCC 36,906; Van den
Berg et al., Bio/Technology, 8:135 (1990)), K. thermotoler-
ans, and K. marxianus; yarrowia (EP 402,226); Pichia pas-
toris (EP 183,070; Sreekrishna et al., J. Basic Microbiol.,
28:265-278 [1988)); Candida; Trichoderma reesia (EP 244,
234); Neurospora crassa (Case et al., Proc. Natl. Acad. Sci.
US4, 76:5259-5263 [1979]); Schwanniomyces such as
Schwanniomyces occidentalis (EP 394,538 published 31 Oct.
1990); and filamentous fungi such as, e.g., Neurospora, Peni-
cillium, Tolypocladium (WO 91/00357 published 10 Jan.
1991), and Aspergillus hosts such as 4. nidulans (Ballance et
al., Biochem. Biophys. Res. Commun., 112:284-289 [1983];
Tilburn et al., Gene, 26:205-221 [1983]; Yelton et al., Proc.
Natl. Acad. Sci. USA, 81: 1470-1474 [1984]) and A. niger
(Kelly and Hynes, EMBO J., 4:475-479 [1985]). Methylotro-
pic yeasts are suitable herein and include, but are not limited
to, yeast capable of growth on methanol selected from the
genera consisting of Hansenula, Candida, Kloeckera, Pichia,
Saccharomyces, Torulopsis, and Rhodotorula. A list of spe-
cific species that are exemplary of this class of yeasts may be
found in C. Anthony, The Biochemistry of Methylotrophs, 269
(1982).
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Suitable host cells for the expression of glycosylated anti-
TAHO antibody or TAHO polypeptide are derived from mul-
ticellular organisms. Examples of invertebrate cells include
insect cells such as Drosophila S2 and Spodoptera S19, as
well as plant cells, such as cell cultures of cotton, corn, potato,
soybean, petunia, tomato, and tobacco. Numerous baculovi-
ral strains and variants and corresponding permissive insect
host cells from hosts such as Spodoptera frugiperda (cater-
pillar), Aedes aegypti (mosquito), Aedes albopictus (mos-
quito), Drosophila melanogaster (fruitfly), and Bombyx mori
have been identified. A variety of viral strains for transfection
are publicly available, e.g., the L-1 variant of Autographa
californica NPV and the Bm-5 strain of Bombyx mori NPV,
and such viruses may be used as the virus herein according to
the present invention, particularly for transfection of
Spodoptera frugiperda cells.

However, interest has been greatest in vertebrate cells, and
propagation of vertebrate cells in culture (tissue culture) has
become a routine procedure. Examples of useful mammalian
host cell lines are monkey kidney CV1 line transformed by
SV40 (COS-7, ATCC CRL 1651); human embryonic kidney
line (293 or 293 cells subcloned for growth in suspension
culture, Graham et al., J. Gen Virol. 36:59 (1977)); baby
hamster kidney cells (BHK, ATCC CCL 10); Chinese ham-
ster ovary cells/-DHFR (CHO, Urlaub etal., Proc. Natl. Acad.
Sci. USA 77:4216 (1980)); mouse sertoli cells (TM4, Mather,
Biol. Reprod. 23:243-251 (1980)); monkey kidney cells (CV'1
ATCC CCL 70); African green monkey kidney cells (VERO-
76, ATCC CRL-1587); human cervical carcinoma cells
(HELA, ATCC CCL 2); canine kidney cells (MDCK, ATCC
CCL 34); buffalo rat liver cells (BRL 3A, ATCC CRL 1442);
human lung cells (W138, ATCC CCL 75); human liver cells
(Hep G2, HB 8065); mouse mammary tumor (MMT 060562,
ATCC CCL51); TRI cells (Mather et al., Annals N.Y. Acad.
Sci. 383:44-68 (1982)); MRC cells; FS4 cells; and a human
hepatoma line (Hep G2).

Host cells are transformed with the above-described
expression or cloning vectors for anti-TAHO antibody or
TAHO polypeptide production and cultured in conventional
nutrient media modified as appropriate for inducing promot-
ers, selecting transformants, or amplifying the genes encod-
ing the desired sequences.

3. Selection and Use of a Replicable Vector

The nucleic acid (e.g., cDNA or genomic DNA) encoding
anti-TAHO antibody or TAHO polypeptide may be inserted
into a replicable vector for cloning (amplification of the
DNA) or for expression. Various vectors are publicly avail-
able. The vector may, for example, be in the form of a plas-
mid, cosmid, viral particle, or phage. The appropriate nucleic
acid sequence may be inserted into the vector by a variety of
procedures. In general, DNA is inserted into an appropriate
restriction endonuclease site(s) using techniques known in
the art. Vector components generally include, but are not
limited to, one or more of a signal sequence, an origin of
replication, one or more marker genes, an enhancer element,
a promoter, and a transcription termination sequence. Con-
struction of suitable vectors containing one or more of these
components employs standard ligation techniques which are
known to the skilled artisan.

The TAHO may be produced recombinantly not only
directly, but also as a fusion polypeptide with a heterologous
polypeptide, which may be a signal sequence or other
polypeptide having a specific cleavage site at the N-terminus
of the mature protein or polypeptide. In general, the signal
sequence may be a component of the vector, or it may be a part
of the anti-TAHO antibody- or TAHO polypeptide-encoding
DNA that is inserted into the vector. The signal sequence may
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be a prokaryotic signal sequence selected, for example, from
the group of the alkaline phosphatase, penicillinase, 1 pp, or
heat-stable enterotoxin II leaders. For yeast secretion the
signal sequence may be, e.g., the yeast invertase leader, alpha
factor leader (includes Saccharomyces and Kluyveromyces
a-factor leaders, the latter described in U.S. Pat. No. 5,010,
182), or acid phosphatase leader, the C. albicans glucoamy-
lase leader (EP 362,179 published 4 Apr. 1990), or the signal
described in WO 90/13646 published 15 Nov. 1990. In mam-
malian cell expression, mammalian signal sequences may be
used to direct secretion of the protein, such as signal
sequences from secreted polypeptides of the same or related
species, as well as viral secretory leaders.

Both expression and cloning vectors contain a nucleic acid
sequence that enables the vector to replicate in one or more
selected host cells. Such sequences are well known for a
variety of bacteria, yeast, and viruses. The origin of replica-
tion from the plasmid pBR322 is suitable for most Gram-
negative bacteria, the 21 plasmid origin is suitable for yeast,
and various viral origins (SV40, polyoma, adenovirus, VSV
or BPV) are useful for cloning vectors in mammalian cells.

Expression and cloning vectors will typically contain a
selection gene, also termed a selectable marker. Typical selec-
tion genes encode proteins that (a) confer resistance to anti-
biotics or other toxins, e.g., ampicillin, neomycin, methotr-
exate, or tetracycline, (b) complement auxotrophic
deficiencies, or (c) supply critical nutrients not available from
complex media, e.g., the gene encoding D-alanine racemase
for Bacilli.

An example of suitable selectable markers for mammalian
cells are those that enable the identification of cells competent
to take up the anti-TAHO antibody- or TAHO polypeptide-
encoding nucleic acid, such as DHFR or thymidine kinase.
An appropriate host cell when wild-type DHFR is employed
is the CHO cell line deficient in DHFR activity, prepared and
propagated as described by Urlaub et al., Proc. Natl. Acad.
Sci. USA, 77:4216 (1980). A suitable selection gene for use in
yeast is the trpl gene present in the yeast plasmid YRp7
[Stinchcomb et al., Nature, 282:39 (1979); Kingsman et al.,
Gene, 7:141 (1979); Tschemper et al., Gene, 10:157 (1980)].
The trp1 gene provides a selection marker for a mutant strain
of yeast lacking the ability to grow in tryptophan, for
example, ATCC No. 44076 or PEP4-[Jones, Genetics, 85:12
1977)].

Expression and cloning vectors usually contain a promoter
operably linked to the anti-TAHO antibody- or TAHO
polypeptide-encoding nucleic acid sequence to direct mRNA
synthesis. Promoters recognized by a variety of potential host
cells are well known. Promoters suitable for use with
prokaryotic hosts include the p-lactamase and lactose pro-
moter systems [Chang et al., Nature, 275:615 (1978); Goed-
del et al., Nature, 281:544 (1979)], alkaline phosphatase, a
tryptophan (trp) promoter system [Goeddel, Nucleic Acids
Res., 8:4057 (1980); EP 36,776], and hybrid promoters such
as the tac promoter [deBoer et al., Proc. Natl. Acad. Sci. USA,
80:21-25 (1983)]. Promoters for use in bacterial systems also
will contain a Shine-Dalgarno (S.D.) sequence operably
linked to the DNA encoding anti-TAHO antibody or TAHO
polypeptide.

Examples of suitable promoting sequences for use with
yeast hosts include the promoters for 3-phosphoglycerate
kinase [Hitzeman et al., J. Biol. Chem., 255:2073 (1980)] or
other glycolytic enzymes [Hess et al., J. Adv. Enzyme Reg.,
7:149 (1968); Holland, Biochemistry, 17:4900 (1978)], such
as enolase, glyceraldehyde-3-phosphate dehydrogenase,
hexokinase, pyruvate decarboxylase, phosphofructokinase,
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glucose-6-phosphate isomerase, 3-phosphoglycerate mutase,
pyruvate kinase, triosephosphate isomerase, phosphoglucose
isomerase, and glucokinase.

Other yeast promoters, which are inducible promoters hav-
ing the additional advantage of transcription controlled by
growth conditions, are the promoter regions for alcohol dehy-
drogenase 2, isocytochrome C, acid phosphatase, degradative
enzymes associated with nitrogen metabolism, metallothio-
nein, glyceraldehyde-3-phosphate dehydrogenase, and
enzymes responsible for maltose and galactose utilization.
Suitable vectors and promoters for use in yeast expression are
further described in EP 73,657.

Anti-TAHO antibody or TAHO polypeptide transcription
from vectors in mammalian host cells is controlled, for
example, by promoters obtained from the genomes of viruses
such as polyoma virus, fowlpox virus (UK 2,211,504 pub-
lished 5 Jul. 1989), adenovirus (such as Adenovirus 2), bovine
papilloma virus, avian sarcoma virus, cytomegalovirus, a ret-
rovirus, hepatitis-B virus and Simian Virus 40 (SV40), from
heterologous mammalian promoters, e.g., the actin promoter
or an immunoglobulin promoter, and from heat-shock pro-
moters, provided such promoters are compatible with the host
cell systems.

Transcription of a DNA encoding the anti-TAHO antibody
or TAHO polypeptide by higher eukaryotes may be increased
by inserting an enhancer sequence into the vector. Enhancers
are cis-acting elements of DNA, usually about from 10to 300
bp, that act on a promoter to increase its transcription. Many
enhancer sequences are now known from mammalian genes
(globin, elastase, albumin, a-fetoprotein, and insulin). Typi-
cally, however, one will use an enhancer from a eukaryotic
cell virus. Examples include the SV40 enhancer on the late
side of the replication origin (bp 100-270), the cytomegalovi-
rus early promoter enhancer, the polyoma enhancer on the
late side of the replication origin, and adenovirus enhancers.
The enhancer may be spliced into the vector at a position 5' or
3' to the anti-TAHO antibody or TAHO polypeptide coding
sequence, but is preferably located at a site 5' from the pro-
moter.

Expression vectors used in eukaryotic host cells (yeast,
fungi, insect, plant, animal, human, or nucleated cells from
other multicellular organisms) will also contain sequences
necessary for the termination of transcription and for stabi-
lizing the mRNA. Such sequences are commonly available
from the 5' and, occasionally 3', untranslated regions of
eukaryotic or viral DNAs or cDNAs. These regions contain
nucleotide segments transcribed as polyadenylatcd fragments
in the untranslated portion of the mRNA encoding anti-
TAHO antibody or TAHO polypeptide.

Still other methods, vectors, and host cells suitable for
adaptation to the synthesis of anti-TAHO antibody or TAHO
polypeptide in recombinant vertebrate cell culture are
described in Gething et al., Nature, 293:620-625 (1981);
Mantei et al., Nature, 281:40-46 (1979); EP 117,060; and EP
117,058.

4. Culturing the Host Cells

The host cells used to produce the anti-TAHO antibody or
TAHO polypeptide of this invention may be cultured in a
variety of media. Commercially available media such as
Ham’s F10 (Sigma), Minimal Essential Medium (MEM),
(Sigma), RPMI-1640 (Sigma), and Dulbecco’s Modified
Eagle’s Medium ((DMEM), Sigma) are suitable for culturing
the host cells. In addition, any of the media described in Ham
etal., Meth. Enz. 58:44 (1979), Barnes et al., Aral. Biochem.
102:255 (1980), U.S. Pat. Nos. 4,767,704, 4,657,866; 4,927,
762;4,560,655; or 5,122,469; WO 90/03430; WO 87/00195;
or U.S. Patent Re. 30,985 may be used as culture media for the
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host cells. Any of these media may be supplemented as nec-
essary with hormones and/or other growth factors (such as
insulin, transferrin, or epidermal growth factor), salts (such as
sodium chloride, calcium, magnesium, and phosphate), buff-
ers (such as HEPES), nucleotides (such as adenosine and
thymidine), antibiotics (such as GENTAMYCIN™ drug),
trace elements (defined as inorganic compounds usually
present at final concentrations in the micromolar range), and
glucose or an equivalent energy source. Any other necessary
supplements may also be included at appropriate concentra-
tions that would be known to those skilled in the art. The
culture conditions, such as temperature, pH, and the like, are
those previously used with the host cell selected for expres-
sion, and will be apparent to the ordinarily skilled artisan.

5. Detecting Gene Amplification/Expression

Gene amplification and/or expression may be measured in
a sample directly, for example, by conventional Southern
blotting, Northern blotting to quantitate the transcription of
mRNA [Thomas, Proc. Natl. Acad. Sci. USA, 77:5201-5205
(1980)], dot blotting (DNA analysis), or in situ hybridization,
using an appropriately labeled probe, based on the sequences
provided herein. Alternatively, antibodies may be employed
that can recognize specific duplexes, including DNA
duplexes, RNA duplexes, and DNA-RNA hybrid duplexes or
DNA -protein duplexes. The antibodies in turn may be labeled
and the assay may be carried out where the duplex is bound to
a surface, so that upon the formation of duplex on the surface,
the presence of antibody bound to the duplex can be detected.

Gene expression, alternatively, may be measured by immu-
nological methods, such as immunohistochemical staining of
cells ortissue sections and assay of cell culture or body fluids,
to quantitate directly the expression of gene product. Anti-
bodies useful for immunohistochemical staining and/or assay
of'sample fluids may be either monoclonal or polyclonal, and
may be prepared in any mammal. Conveniently, the antibod-
ies may be prepared against a native sequence TAHO
polypeptide or against a synthetic peptide based on the DNA
sequences provided herein or against exogenous sequence
fused to TAHO DNA and encoding a specific antibody
epitope.

6. Purification of Anti-TAHO Antibody and TAHO
Polypeptide

Forms of anti-TAHO antibody and TAHO polypeptide may
be recovered from culture medium or from host cell lysates. If
membrane-bound, it can be released from the membrane
using a suitable detergent solution (e.g. Triton-X 100) or by
enzymatic cleavage. Cells employed in expression of anti-
TAHO antibody and TAHO polypeptide can be disrupted by
various physical or chemical means, such as freeze-thaw
cycling, sonication, mechanical disruption, or cell lysing
agents.

Itmay be desired to purify anti-TAHO antibody and TAHO
polypeptide from recombinant cell proteins or polypeptides.
The following procedures are exemplary of suitable purifica-
tion procedures: by fractionation on an ion-exchange column;
ethanol precipitation; reverse phase HPLC; chromatography
on silica or on a cation-exchange resin such as DEAE; chro-
matofocusing; SDS-PAGE; ammonium sulfate precipitation;
gel filtration using, for example, Sephadex G-75; protein A
Sepharose columns to remove contaminants such as IgG; and
metal chelating columns to bind epitope-tagged forms of the
anti-TAHO antibody and TAHO polypeptide. Various meth-
ods of protein purification may be employed and such meth-
ods are known in the art and described for example in Deut-
scher, Methods in Enzymology 182 (1990); Scopes Protein
Purification: Principles and Practice, Springer-Verlag, New
York (1982). The purification step(s) selected will depend, for
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example, on the nature of the production process used and the
particular anti-TAHO antibody or TAHO polypeptide pro-
duced.

When using recombinant techniques, the antibody can be
produced intracellularly, in the periplasmic space, or directly
secreted into the medium. If the antibody is produced intra-
cellularly, as a first step, the particulate debris, either host
cells or lysed fragments, are removed, for example, by cen-
trifugation or ultrafiltration. Carter et al., Bio/Technology
10:163-167 (1992) describe a procedure for isolating anti-
bodies which are secreted to the periplasmic space of E. coli.
Briefly, cell paste is thawed in the presence of sodium acetate
(pH 3.5), EDTA, and phenylmethylsulfonylfiuoride (PMSF)
over about 30 min. Cell debris can be removed by centrifu-
gation. Where the antibody is secreted into the medium,
supernatants from such expression systems are generally first
concentrated using a commercially available protein concen-
tration filter, for example, an Amicon or Millipore Pellicon
ultrafiltration unit. A protease inhibitor such as PMSF may be
included in any of the foregoing steps to inhibit proteolysis
and antibiotics may be included to prevent the growth of
adventitious contaminants.

The antibody composition prepared from the cells can be
purified using, for example, hydroxylapatite chromatogra-
phy, gel electrophoresis, dialysis, and affinity chromatogra-
phy, with affinity chromatography being the preferred purifi-
cation technique. The suitability of protein A as an affinity
ligand depends on the species and isotype of any immuno-
globulin Fc domain that is present in the antibody. Protein A
can be used to purify antibodies that are based on human y1,
v2 or y4 heavy chains (Lindmark et al., J. Immunol. Meth.
62:1-13 (1983)). Protein G is recommended for all mouse
isotypes and for humany3 (Guss et al., EMBO J. 5:15671575
(1986)). The matrix to which the affinity ligand is attached is
most often agarose, but other matrices are available.
Mechanically stable matrices such as controlled pore glass or
poly(styrenedivinyl)benzene allow for faster flow rates and
shorter processing times than can be achieved with agarose.
Where the antibody comprises a C,3 domain, the Bakerbond
ABX™ resin (J. T. Baker, Phillipsburg, N.J.) is useful for
purification. Other techniques for protein purification such as
fractionation on an ion-exchange column, ethanol precipita-
tion, Reverse Phase HPL.C, chromatography on silica, chro-
matography on heparin SEPHAROSE™ chromatography on
an anion or cation exchange resin (such as a polyaspartic acid
column), chromatofocusing, SDS-PAGE, and ammonium
sulfate precipitation are also available depending on the anti-
body to be recovered.

Following any preliminary purification step(s), the mixture
comprising the antibody of interest and contaminants may be
subjected to low pH hydrophobic interaction chromatogra-
phy using an elution buffer at a pH between about 2.5-4.5,
preferably performed at low salt concentrations (e.g., from
about 0-0.25M salt).

J. Pharmaceutical Formulations

Therapeutic formulations of the anti-TAHO antibodies,
TAHO binding oligopeptides, TAHO binding organic mol-
ecules and/or TAHO polypeptides used in accordance with
the present invention are prepared for storage by mixing the
antibody, polypeptide, oligopeptide or organic molecule hav-
ing the desired degree of purity with optional pharmaceuti-
cally acceptable carriers, excipients or stabilizer Remington’s
Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)),
in the form of lyophilized formulations or aqueous solutions.
Acceptable carriers, excipients, or stabilizers are nontoxic to
recipients at the dosages and concentrations employed, and
include buffers such as acetate, Tris, phosphate, citrate, and
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other organic acids; antioxidants including ascorbic-acid and
methionine; preservatives (such as octadecyldimethylbenzyl
ammonium chloride; hexamethonium chloride; benzalko-
nium chloride, benzethonium chloride; phenol, butyl or ben-
zyl alcohol; alkyl parabens such as methyl or propyl paraben;
catechol; resorcinol; cyclohexanol; 3-pentanol; and
m-cresol); low molecular weight (less than about 10 residues)
polypeptides; proteins, such as serum albumin, gelatin, or
immunoglobulins; hydrophilic polymers such as polyvi-
nylpyrrolidone; amino acids such as glycine, glutamine,
asparagine, histidine, arginine, or lysine; monosaccharides,
disaccharides, and other carbohydrates including glucose,
mannose, or dextrins; chelating agents such as EDTA; tonici-
fiers such as trehalose and sodium chloride; sugars such as
sucrose, mannitol, trehalose or sorbitol; surfactant such as
polysorbate; salt-forming counter-ions such as sodium; metal
complexes (e.g., Zn-protein complexes); and/or non-ionic
surfactants such as TWEEN®, PLURONICS® or polyethyl-
ene glycol (PEG). The antibody preferably comprises the
antibody at a concentration of between 5-200 mg/ml, prefer-
ably between 10-100 mg/ml.

The formulations herein may also contain more than one
active compound as necessary for the particular indication
being treated, preferably those with complementary activities
that do not adversely affect each other. For example, in addi-
tion to an anti-TAHO antibody, TAHO binding oligopeptide,
or TAHO binding organic molecule, it may be desirable to
include in the one formulation, an additional antibody, e.g., a
second anti-TAHO antibody which binds a different epitope
on the TAHO polypeptide, or an antibody to some other target
such as a growth factor that affects the growth of the particular
cancer. Alternatively, or additionally, the composition may
further comprise a chemotherapeutic agent, cytotoxic agent,
cytokine, growth inhibitory agent, anti-hormonal agent, and/
or cardioprotectant. Such molecules are suitably present in
combination in amounts that are effective for the purpose
intended.

The active ingredients may also be entrapped in microcap-
sules prepared, for example, by coacervation techniques or by
interfacial polymerization, for example, hydroxymethylcel-
Iulose or gelatin-microcapsules and poly-(methylmethacy-
late) microcapsules, respectively, in colloidal drug delivery
systems (for example, liposomes, albumin microspheres,
microemulsions, nano-particles and nanocapsules) or in mac-
roemulsions. Such techniques are disclosed in Remington’s
Pharmaceutical Sciences, 16th edition, Osol, A. Ed. (1980).

Sustained-release preparations may be prepared. Suitable
examples of sustained-release preparations include semi-per-
meable matrices of solid hydrophobic polymers containing
the antibody, which matrices are in the form of shaped
articles, e.g., films, or microcapsules. Examples of sustained-
release matrices include polyesters, hydrogels (for example,
poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)),
polylactides (U.S. Pat. No. 3,773,919), copolymers of
L-glutamic acid and y ethyl-L-glutamate, non-degradable
ethylene-vinyl acetate, degradable lactic acid-glycolic acid
copolymers such as the LUPRON DEPOT® (injectable
microspheres composed of lactic acid-glycolic acid copoly-
mer and leuprolide acetate), and poly-D-(-)-3-hydroxybu-
tyric acid.

The formulations to be used for in vivo administration must
be sterile. This is readily accomplished by filtration through
sterile filtration membranes.

K. Treatment with Anti-TAHO Antibodies, TAHO Binding
Oligopeptides and TAHO Binding Organic Molecules

To determine TAHO expression in the cancer, various
detection assays are available. In one embodiment, TAHO
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polypeptide overexpression may be analyzed by immunohis-
tochemistry (IHC). Parrafin embedded tissue sections from a
tumor biopsy may be subjected to the IHC assay and accorded
a TAHO protein staining intensity criteria as follows:

Score 0—no staining is observed or membrane staining is
observed in less than 10% of tumor cells.

Score 1+—a faint/barely perceptible membrane staining is
detected in more than 10% of the tumor cells. The cells are
only stained in part of their membrane.

Score 2+—a weak to moderate complete membrane stain-
ing is observed in more than 10% of the tumor cells.

Score 3+—a moderate to strong complete membrane stain-
ing is observed in more than 10% of the tumor cells.

Those tumors with 0 or 1+ scores for TAHO polypeptide
expression may be characterized as not overexpressing
TAHO, whereas those tumors with 2+ or 3+ scores may be
characterized as overexpressing TAHO.

Alternatively, or additionally, FISH assays such as the
INFORM® (sold by Ventana, Ariz.) or PATHVISION® (Vy-
sis, [11.) may be carried out on formalin-fixed, paraffin-em-
bedded tumor tissue to determine the extent (if any) of TAHO
overexpression in the tumor.

TAHO overexpression or amplification may be evaluated
using an in vivo detection assay, e.g., by administering a
molecule (such as an antibody, oligopeptide or organic mol-
ecule) which binds the molecule to be detected and is tagged
with a detectable label (e.g., a radioactive isotope or a fluo-
rescent label) and externally scanning the patient for local-
ization of the label.

As described above, the anti-TAHO antibodies, oligopep-
tides and organic molecules of the invention have various
non-therapeutic applications. The anti-TAHO antibodies, oli-
gopeptides and organic molecules of the present invention
can be useful for staging of TAHO polypeptide-expressing
cancers (e.g., in radioimaging). The antibodies, oligopeptides
and organic molecules are also useful for purification or
immunoprecipitation of TAHO polypeptide from cells, for
detection and quantitation of TAHO polypeptide in vitro, e.g.,
in an ELISA or a Western blot, to kill and eliminate TAHO-
expressing cells from a population of mixed cells as a step in
the purification of other cells.

Currently, depending on the stage of the cancer, cancer
treatment involves one or a combination of the following
therapies: surgery to remove the cancerous tissue, radiation
therapy, and chemotherapy. Anti-TAHO antibody, oligopep-
tide or organic molecule therapy may be especially desirable
in elderly patients who do not tolerate the toxicity and side
effects of chemotherapy well and in metastatic disease where
radiation therapy has limited usefulness. The tumor targeting
anti-TAHO antibodies, oligopeptides and organic molecules
of'the invention are useful to alleviate TAHO-expressing can-
cers upon initial diagnosis of the disease or during relapse.
For therapeutic applications, the anti-TAHO antibody, oli-
gopeptide or organic molecule can be used alone, or in com-
bination therapy with, e.g., hormones, antiangiogens, or
radiolabelled compounds, or with surgery, cryotherapy, and/
or radiotherapy. Anti-TAHO antibody, oligopeptide or
organic molecule treatment can be administered in conjunc-
tion with other forms of conventional therapy, either consecu-
tively with, pre- or post-conventional therapy. Chemothera-
peutic drugs such as TAXOTERE® (docetaxel), TAXOL®
(palictaxel), estramustine and mitoxantrone are used in treat-
ing cancer, in particular, in good risk patients. In the present
method of the invention for treating or alleviating cancer, the
cancer patient can be administered anti-TAHO antibody, oli-
gopeptide or organic molecule in conjunction with treatment
with the one or more of the preceding chemotherapeutic
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agents. In particular, combination therapy with palictaxel and
modified derivatives (see, e.g., EP0600517) is contemplated.
The anti-TAHO antibody, oligopeptide or organic molecule
will be administered with a therapeutically effective dose of
the chemotherapeutic agent. In another embodiment, the anti-
TAHO antibody, oligopeptide or organic molecule is admin-
istered in conjunction with chemotherapy to enhance the
activity and efficacy of the chemotherapeutic agent, e.g.,
paclitaxel. The Physicians’ Desk Reference (PDR) discloses
dosages of these agents that have been used in treatment of
various cancers. The dosing regimen and dosages of these
aforementioned chemotherapeutic drugs that are therapeuti-
cally effective will depend on the particular cancer being
treated, the extent of the disease and other factors familiar to
the physician of skill in the art and can be determined by the
physician.

In one particular embodiment, a conjugate comprising an
anti-TAHO antibody, oligopeptide or organic molecule con-
jugated with a cytotoxic agent is administered to the patient.
Preferably, the immunoconjugate bound to the TAHO protein
is internalized by the cell, resulting in increased therapeutic
efficacy of the immunoconjugate in killing the cancer cell to
which it binds. In a preferred embodiment, the cytotoxic
agent targets or interferes with the nucleic acid in the cancer
cell. Examples of such cytotoxic agents are described above
and include maytansinoids, calicheamicins, ribonucleases
and DNA endonucleases.

The anti-TAHO antibodies, oligopeptides, organic mol-
ecules or toxin conjugates thereof are administered to a
human patient, in accord with known methods, such as intra-
venous administration, e.g., as a bolus or by continuous infu-
sion over a period of time, by intramuscular, intraperitoneal,
intracerobrospinal, subcutaneous, intra-articular, intrasyn-
ovial, intrathecal, oral, topical, or inhalation routes. Intrave-
nous or subcutaneous administration of the antibody, oli-
gopeptide or organic molecule is preferred.

Other therapeutic regimens may be combined with the
administration of the anti-TAHO antibody, oligopeptide or
organic molecule. The combined administration includes co-
administration, using separate formulations or a single phar-
maceutical formulation, and consecutive administration in
either order, wherein preferably there is a time period while
both (or all) active agents simultaneously exert their biologi-
cal activities. Preferably such combined therapy results in a
synergistic therapeutic effect.

It may also be desirable to combine administration of the
anti-TAHO antibody or antibodies, oligopeptides or organic
molecules, with administration of an antibody directed
against another tumor antigen associated with the particular
cancet.

In another embodiment, the therapeutic treatment methods
of'the present invention involves the combined administration
of an anti-TAHO antibody (or antibodies), oligopeptides or
organic molecules and one or more chemotherapeutic agents
or growth inhibitory agents, including co-administration of
cocktails of different chemotherapeutic agents. Chemothera-
peutic agents include estramustine phosphate, prednimus-
tine, cisplatin, S-fluorouracil, melphalan, cyclophosphamide,
hydroxyurea and hydroxyureataxanes (such as paclitaxel and
doxetaxel) and/or anthracycline antibiotics. Preparation and
dosing schedules for such chemotherapeutic agents may be
used according to manufacturers’ instructions or as deter-
mined empirically by the skilled practitioner. Preparation and
dosing schedules for such chemotherapy are also described in
Chemotherapy Service Ed., M. C. Perry, Williams & Wilkins,
Baltimore, Md. (1992).
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The antibody, oligopeptide or organic molecule may be
combined with an anti-hormonal compound; e.g., an anti-
estrogen compound such as tamoxifen; an anti-progesterone
such as onapristone (see, EP 616 812); or an anti-androgen
such as flutamide, in dosages known for such molecules.
Where the cancer to be treated is androgen independent can-
cer, the patient may previously have been subjected to anti-
androgen therapy and, after the cancer becomes androgen
independent, the anti-TAHO antibody, oligopeptide or
organic molecule (and optionally other agents as described
herein) may be administered to the patient.

Sometimes, it may be beneficial to also co-administer a
cardioprotectant (to prevent or reduce myocardial dysfunc-
tion associated with the therapy) or one or more cytokines to
the patient. In addition to the above therapeutic regimes, the
patient may be subjected to surgical removal of cancer cells
and/or radiation therapy, before, simultaneously with, or post
antibody, oligopeptide or organic molecule therapy. Suitable
dosages for any of the above co-administered agents are those
presently used and may be lowered due to the combined
action (synergy) of the agent and anti-TAHO antibody, oli-
gopeptide or organic molecule.

For the prevention or treatment of disease, the dosage and
mode of administration will be chosen by the physician
according to known criteria. The appropriate dosage of anti-
body, oligopeptide or organic molecule will depend on the
type of diseaseto be treated, as defined above, the severity and
course of the disease, whether the antibody, oligopeptide or
organic molecule is administered for preventive or therapeu-
tic purposes, previous therapy, the patient’s clinical history
and response to the antibody, oligopeptide or organic mol-
ecule, and the discretion of the attending physician. The anti-
body, oligopeptide or organic molecule is suitably adminis-
tered to the patient at one time or over a series of treatments.
Preferably, the antibody, oligopeptide or organic molecule is
administered by intravenous infusion or by subcutaneous
injections. Depending on the type and severity of the disease,
about 1 pg/kg to about 50 mg/kg body weight (e.g., about
0.1-15 mg/kg/dose) of antibody can be an initial candidate
dosage for administration to the patient, whether, for
example, by one or more separate administrations, or by
continuous infusion. A dosing regimen can comprise admin-
istering an initial loading dose of about 4 mg/kg, followed by
a weekly maintenance dose of about 2 mg/kg of the anti-
TAHO antibody. However, other dosage regimens may be
useful. A typical daily dosage might range from about pg/kg
to 100 mg/kg or more, depending on the factors mentioned
above. For repeated administrations over several days or
longer, depending on the condition, the treatment is sustained
until a desired suppression of disease symptoms occurs. The
progress of this therapy can be readily monitored by conven-
tional methods and assays and based on criteria known to the
physician or other persons of skill in the art.

Aside from administration of the antibody protein to the
patient, the present application contemplates administration
of the antibody by gene therapy. Such administration of
nucleic acid encoding the antibody is encompassed by the
expression “administering a therapeutically effective amount
of an antibody”. See, for example, W096/07321 published
Mar. 14, 1996 concerning the use of gene therapy to generate
intracellular antibodies.

There are two major approaches to getting the nucleic acid
(optionally contained in a vector) into the patient’s cells; in
vivo and ex vivo. For in vivo delivery the nucleic acid is
injected directly into the patient, usually at the site where the
antibody is required. For ex vivo treatment, the patient’s cells
are removed, the nucleic acid is introduced into these isolated
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cells and the modified cells are administered to the patient
either directly or, for example, encapsulated within porous
membranes which are implanted into the patient (see, e.g.,
U.S. Pat. Nos. 4,892,538 and 5,283,187). There are a variety
of techniques available for introducing nucleic acids into
viable cells. The techniques vary depending upon whether the
nucleic acid is transferred into cultured cells in vitro, or in
vivo in the cells of the intended host. Techniques suitable for
the transfer of nucleic acid into mammalian cells in vitro
include the use of liposomes, electroporation, microinjection,
cell fusion, DEAE-dextran, the calcium phosphate precipita-
tion method, etc. A commonly used vector for ex vivo deliv-
ery of the gene is a retroviral vector.

The currently preferred in vivo nucleic acid transfer tech-
niques include transfection with viral vectors (such as aden-
ovirus, Herpes simplex I virus, or adeno-associated virus) and
lipid-based systems (useful lipids for lipid-mediated transfer
of'the gene are DOTMA, DOPE and DC-Chol, for example).
For review of the currently known gene marking and gene
therapy protocols see Anderson et al., Science 256:808-813
(1992). See also WO 93/25673 and the references cited
therein.

The anti-TAHO antibodies of the invention can be in the
different forms encompassed by the definition of “antibody”
herein. Thus, the antibodies include full length or intact anti-
body, antibody fragments, native sequence antibody or amino
acid variants, humanized, chimeric or fusion antibodies,
immunoconjugates, and functional fragments thereof. In
fusion antibodies an antibody sequence is fused to a heterolo-
gous polypeptide sequence. The antibodies can be modified
in the Fc region to provide desired effector functions. As
discussed in more detail in the sections herein, with the appro-
priate Fc regions, the naked antibody bound on the cell sur-
face can induce cytotoxicity, e.g., via antibody-dependent
cellular cytotoxicity (ADCC) or by recruiting complement in
complement dependent cytotoxicity, or some other mecha-
nism. Alternatively, where it is desirable to eliminate or
reduce effector function, so as to minimize side effects or
therapeutic complications, certain other Fc regions may be
used.

In one embodiment, the antibody competes for binding or
bind substantially to, the same epitope as the antibodies of the
invention. Antibodies having the biological characteristics of
the present anti-TAHO antibodies of the invention are also
contemplated, specifically including the in vivo tumor target-
ing and any cell proliferation inhibition or cytotoxic charac-
teristics.

Methods of producing the above antibodies are described
in detail herein.

The present anti-TAHO antibodies, oligopeptides and
organic molecules are useful for treating a TAHO-expressing
cancer or alleviating one or more symptoms of the cancer in
a mammal. Such a cancer includes, but is not limited to,
hematopoietic cancers or blood-related cancers, such as lym-
phoma, leukemia, myeloma or lymphoid malignancies, but
also cancers of the spleen and cancers of the lymph nodes.
More particular examples of such B-cell associated cancers,
including for example, high, intermediate and low grade lym-
phomas (including B cell lymphomas such as, for example,
mucosa-associated-lymphoid tissue B cell lymphoma and
non-Hodgkin’s lymphoma, mantle cell lymphoma, Burkitt’s
lymphoma, small lymphocytic lymphoma, marginal zone
lymphoma, diffuse large cell lymphoma, follicular lym-
phoma, and Hodgkin’s lymphoma and T cell lymphomas)
and leukemias (including secondary leukemia, chronic lym-
phocytic leukemia, such as B cell leukemia (CD5+ B lym-
phocytes), myeloid leukemia, such as acute myeloid leuke-
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mia, chronic myeloid leukemia, lymphoid leukemia, such as
acute lymphoblastic leukemia and myelodysplasia), multiple
myeloma, such as plasma cell malignancy, and other hema-
tological and/or B cell- or T-cell-associated cancers. The can-
cers encompass metastatic cancers of any of the preceding.
The antibody, oligopeptide or organic molecule is able to bind
to at least a portion of the cancer cells that express TAHO
polypeptide in the mammal. In a preferred embodiment, the
antibody. oligopeptide or organic molecule is effective to
destroy or kill TAHO-expressing tumor cells or inhibit the
growth of such tumor cells, in vitro or in vivo, upon binding
to TAHO polypeptide on the cell. Such an antibody includes
a naked anti-TAHO antibody (not conjugated to any agent).
Naked antibodies that have cytotoxic or cell growth inhibition
properties can be further harnessed with a cytotoxic agent to
render them even more potent in tumor cell destruction. Cyto-
toxic properties can be conferred to an anti-TAHO antibody
by, e.g., conjugating the antibody with a cytotoxic agent, to
form an immunoconjugate as described herein. The cytotoxic
agent or a growth inhibitory agent is preferably a small mol-
ecule. Toxins such as calicheamicin or a maytansinoid and
analogs or derivatives thereof, are preferable.

The invention provides a composition comprising an anti-
TAHO antibody, oligopeptide or organic molecule of the
invention, and a carrier. For the purposes of treating cancer,
compositions can be administered to the patient in need of
such treatment, wherein the composition can comprise one or
more anti-TAHO antibodies present as an immunoconjugate
or as the naked antibody. In a further embodiment, the com-
positions can comprise these antibodies, oligopeptides or
organic molecules in combination with other therapeutic
agents such as cytotoxic or growth inhibitory agents, includ-
ing chemotherapeutic agents. The invention also provides
formulations comprising an anti-TAHO antibody, oligopep-
tide or organic molecule of the invention, and a carrier. In one
embodiment, the formulation is a therapeutic formulation
comprising a pharmaceutically acceptable carrier.

Another aspect of the invention is isolated nucleic acids
encoding the anti-TAHO antibodies. Nucleic acids encoding
both the H and L chains and especially the hypervariable
region residues, chains which encode the native sequence
antibody as well as variants, modifications and humanized
versions of the antibody, are encompassed.

The invention also provides methods useful for treating a
TAHO polypeptide-expressing cancer or alleviating one or
more symptoms of the cancer in a mammal, comprising
administering a therapeutically effective amount of an anti-
TAHO antibody, oligopeptide or organic molecule to the
mammal. The antibody, oligopeptide or organic molecule
therapeutic compositions can be administered short term
(acute) or chronic, or intermittent as directed by physician.
Also provided are methods of inhibiting the growth of, and
killing a TAHO polypeptide-expressing cell.

The invention also provides kits and articles of manufac-
ture comprising at least one anti-TAHO antibody, oligopep-
tide or organic molecule. Kits containing anti-TAHO anti-
bodies, oligopeptides or organic molecules find use, e.g., for
TAHO cell killing assays, for purification or immunoprecipi-
tation of TAHO polypeptide from cells. For example, for
isolation and purification of TAHO, the kit can contain an
anti-TAHO antibody, oligopeptide or organic molecule
coupledto beads (e.g., sepharose beads). Kits can be provided
which contain the antibodies, oligopeptides or organic mol-
ecules for detection and quantitation of TAHO in vitro, e.g., in
an ELISA or a Western blot. Such antibody, oligopeptide or
organic molecule useful for detection may be provided with a
label such as a fluorescent or radiolabel.
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L. Articles of Manufacture and Kits

Another embodiment of the invention is an article of manu-
facture containing materials useful for the treatment of anti-
TAHO expressing cancer. The article of manufacture com-
prises a container and a label or package insert on or
associated with the container. Suitable containers include, for
example, bottles, vials, syringes, etc. The containers may be
formed from a variety of materials such as glass or plastic.
The container holds a composition which is effective for
treating the cancer condition and may have a sterile access
port (for example the container may be an intravenous solu-
tion bag or a vial having a stopper pierceable by a hypodermic
injection needle). At least one active agent in the composition
is an anti-TAHO antibody, oligopeptide or organic molecule
of'the invention. The label or package insert indicates that the
composition is used for treating cancer. The label or package
insert will further comprise instructions for administering the
antibody, oligopeptide or organic molecule composition to
the cancer patient. Additionally, the article of manufacture
may further comprise a second container comprising a phar-
maceutically-acceptable buffer, such as bacteriostatic water
for injection (BWFI), phosphate-buffered saline, Ringer’s
solution and dextrose solution. It may further include other
materials desirable from a commercial and user standpoint,
including other buffers, diluents, filters, needles, and
syringes.

Kits are also provided that are useful for various purposes,
e.g., for TAHO-expressing cell killing assays, for purification
orimmunoprecipitation of TAHO polypeptide from cells. For
isolation and purification of TAHO polypeptide, the kit can
contain an anti-TAHO antibody, oligopeptide or organic mol-
ecule coupled to beads (e.g., sepharose beads). Kits can be
provided which contain the antibodies, oligopeptides or
organic molecules for detection and quantitation of TAHO
polypeptide in vitro, e.g., in an ELISA or a Western blot. As
with the article of manufacture, the kit comprises a container
and a label or package insert on or associated with the con-
tainer. The container holds a composition comprising at least
one anti-TAHO antibody, oligopeptide or organic molecule of
the invention. Additional containers may be included that
contain, e.g., diluents and buffers, control antibodies. The
label or package insert may provide a description of the
composition as well as instructions for the intended in vitro or
detection use.

M. Uses for TAHO Polypeptides and TAHO-Polypeptide
Encoding Nucleic Acids

Nucleotide sequences (or their complement) encoding
TAHO polypeptides have various applications in the art of
molecular biology, including uses as hybridization probes, in
chromosome and gene mapping and in the generation of
anti-sense RNA and DNA probes. TAHO-encoding nucleic
acid will also be useful for the preparation of TAHO polypep-
tides by the recombinant techniques described herein,
wherein those TAHO polypeptides may find use, for example,
in the preparation of anti-TAHO antibodies as described
herein.

The full-length native sequence TAHO gene, or portions
thereof, may be used as hybridization probes for a cDNA
library to isolate the full-length TAHO cDNA or to isolate still
other cDNAs (for instance, those encoding naturally-occur-
ring variants of TAHO or TAHO from other species) which
have a desired sequence identity to the native TAHO sequence
disclosed herein. Optionally, the length of the probes will be
about 20 to about 50 bases. The hybridization probes may be
derived from at least partially novel regions of the full length
native nucleotide sequence wherein those regions may be
determined without undue experimentation or from genomic
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sequences including promoters, enhancer elements and
introns of native sequence TAHO. By way of example, a
screening method will comprise isolating the coding region
of the TAHO gene using the known DNA sequence to syn-
thesize a selected probe of about 40 bases. Hybridization
probes may be labeled by a variety of labels, including radio-
nucleotides such as *2P or *°S, or enzymatic labels such as
alkaline phosphatase coupled to the probe via avidin/biotin
coupling systems. Labeled probes having a sequence comple-
mentary to that of the TAHO gene of the present invention can
be used to screen libraries of human cDNA, genomic DNA or
mRNA to determine which members of such libraries the
probe hybridizes to. Hybridization techniques are described
in further detail in the Examples below. Any EST sequences
disclosed in the present application may similarly be
employed as probes, using the methods disclosed herein.

Other useful fragments of the TAHO-encoding nucleic
acids include antisense or sense oligonucleotides comprising
a singe-stranded nucleic acid sequence (either RNA or DNA)
capable of binding to target TAHO mRNA (sense) or TAHO
DNA (antisense) sequences. Antisense or sense oligonucle-
otides, according to the present invention, comprise a frag-
ment of the coding region of TAHO DNA: Such a fragment
generally comprises at least about 14 nucleotides, preferably
from about 14 to 30 nucleotides. The ability to derive an
antisense or a sense oligonucleotide, based upon a cDNA
sequence encoding a given protein is described in, for
example, Stein and Cohen (Cancer Res. 48:2659, 1988) and
van der Krol et al. (BioTechniques 6:958, 1988).

Binding of antisense or sense oligonucleotides to target
nucleic acid sequences results in the formation of duplexes
that block transcription or translation of the target sequence
by one of several means, including enhanced degradation of
the duplexes, premature termination of transcription or trans-
lation, or by other means. Such methods are encompassed by
the present invention. The antisense oligonucleotides thus
may be used to block expression of TAHO proteins, wherein
those TAHO proteins may play a role in the induction of
cancer in mammals. Antisense or sense oligonucleotides fur-
ther comprise oligonucleotides having modified sugar-phos-
phodiester backbones (or other sugar linkages, such as those
described in WO 91/06629) and wherein such sugar linkages
are resistant to endogenous nucleases. Such oligonucleotides
with resistant sugar linkages are stable in vivo (i.e., capable of
resisting enzymatic degradation) but retain sequence speci-
ficity to be able to bind to target nucleotide sequences.

Preferred intragenic sites for antisense binding include the
region incorporating the translation initiation/start codon (5'-
AUG/S5'-ATG) or termination/stop codon (5'-UAA, 5'-UAG
and 5-UGA/5'-TAA, 5'-TAG and 5'-TGA) of the open reading
frame (ORF) of the gene. These regions refer to a portion of
the mRNA or gene that encompasses from about 25 to about
50 contiguous nucleotides in either direction (i.e., 5' or 3')
from a translation initiation or termination codon. Other pre-
ferred regions for antisense binding include: introns; exons;
intron-exon junctions; the open reading frame (ORF) or “cod-
ing region,” which is the region between the translation ini-
tiation codon and the translation termination codon; the 5' cap
of an mRNA which comprises an N7-methylated guanosine
residue joined to the 5'-most residue of the mRNA via a 5'-5'
triphosphate linkage and includes 5' cap structure itself as
well as the first 50 nucleotides adjacent to the cap; the §'
untranslated region (5S'UTR), the portion of an mRNA in the
5" direction from the translation initiation codon, and thus
including nucleotides between the 5' cap site and the transla-
tion initiation codon of an mRNA or corresponding nucle-
otides on the gene; and the 3' untranslated region (3'UTR), the
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portion of an mRNA in the 3' direction from the translation
termination codon, and thus including nucleotides between
the translation termination codon and 3' end of an mRNA or
corresponding nucleotides on the gene.

Specific examples of preferred antisense compounds use-
ful for inhibiting expression of TAHO proteins include oligo-
nucleotides containing modified backbones or non-natural
internucleoside linkages. Oligonucleotides having modified
backbones include those that retain a phosphorus atom in the
backbone and those that do not have a phosphorus atom in the
backbone. For the purposes of this specification, and as some-
times referenced in the art, modified oligonucleotides that do
not have a phosphorus atom in their internucleoside backbone
can also be considered to be oligonucleosides. Preferred
modified oligonucleotide backbones include, for example,
phosphorothioates, chiral phosphorothioates, phospho-
rodithioates, phosphotriesters, aminoalkylphosphotri-esters,
methyl and other alkyl phosphonates including 3'-alkylene
phosphonates, 5'-alkylene phosphonates and chiral phospho-
nates, phosphinates, phosphoramidates including 3'-amino
phosphoramidate and aminoalkylphosphoramidates, thiono-
phosphoramidates, thionoalkylphosphonates, thionoalky-
Iphosphotriesters, selenophosphates and borano-phosphates
having normal 3'-5' linkages, 2'-5' linked analogs of these, and
those having inverted polarity wherein one or more inter-
nucleotide linkages is a 3' to 3', 5' to 5' or 2' to 2' linkage.
Preferred oligonucleotides having inverted polarity comprise
a single 3' to 3' linkage at the 3'-most internucleotide linkage
i.e. a single inverted nucleoside residue which may be abasic
(the nucleobase is missing or has a hydroxyl group in place
thereof). Various salts, mixed salts and free acid forms are
also included. Representative United States patents that teach
the preparation of phosphorus-containing linkages include,
but are not limited to, U.S. Pat. Nos. 3,687,808; 4,469,863,

4,476,301, 5,023,243; 5,177,196; 5,188,897, 5,264,423,
5,276,019; 5,278,302; 5,286,717, 5,321,131; 5,399,676;
5,405,939, 5,453,496, 5,455,233; 5,466,677, 5,476,925,
5,519,126; 5,536,821; 5,541,306; 5,550,111; 5,563,253;
5,571,799, 5,587,361; 5,194,599, 5,565,555, 5,527,899,
5,721,218, 5,672,697 and 5,625,050, each of which is herein

incorporated by reference.

Preferred modified oligonucleotide backbones that do not
include a phosphorus atom therein have backbones that are
formed by short chain alkyl or cycloalkyl internucleoside
linkages, mixed heteroatom and alkyl or cycloalkyl inter-
nucleoside linkages, or one or more short chain heteroatomic
or heterocyclic internucleoside linkages. These include those
having morpholino linkages (formed in part from the sugar
portion of a nucleoside); siloxane backbones; sulfide, sulfox-
ide and sulfone backbones; formacetyl and thioformacetyl
backbones; methylene formacetyl and thioformacetyl back-
bones; riboacetyl backbones; alkene containing backbones;
sulfamate backbones; methyleneimino and methylenehy-
drazino backbones; sulfonate and sulfonamide backbones;
amide backbones; and others having mixed N, O, S and
CH.sub.2 component parts. Representative United States pat-
ents that teach the preparation of such oligonucleosides

include, but are not limited to, U.S. Pat. Nos. 5,034,506,
5,166,315; 5,185,444; 5,214,134, 5,216,141; 5,235,033;
5,264,562; 5,264,564; 5,405,938, 5,434,257, 5,466,677,
5,470,967, 5,489,677, 5,541,307, 5,561,225; 5,596,086;
5,602,240; 5,610,289; 5,602,240, 5,608,046; 5,610,289;
5,618,704, 5,623,070, 5,663,312; 5,633,360, 5,677,437,

5,792,608 5,646,269 and 5,677,439, each of which is herein
incorporated by reference.

In other preferred antisense oligonucleotides, both the
sugar and the internucleoside linkage, i.e., the backbone, of
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the nucleotide units are replaced with novel groups. The base
units are maintained for hybridization with an appropriate
nucleic acid target compound. One such oligomeric com-
pound, an oligonucleotide mimetic that has been shown to
have excellent hybridization properties, is referred to as a
peptide nucleic acid (PNA). In PNA compounds, the sugar-
backbone of an oligonucleotide is replaced with an amide
containing backbone, in particular an aminoethylglycine
backbone. The nucleobases are retained and are bound
directly or indirectly to aza nitrogen atoms of the amide
portion of the backbone. Representative United States patents
that teach the preparation of PNA compounds include, but are
not limited to, U.S. Pat. Nos. 5,539,082; 5,714,331; and
5,719,262, each of which is herein incorporated by reference.
Further teaching of PNA compounds can be found in Nielsen
et al., Science, 1991, 254, 1497-1500.

Preferred antisense oligonucleotides incorporate phospho-
rothioate backbones and/or heteroatom backbones, and in
particular —CH,—NH—O—CH,—, —CH,—N(CH;)—
O—CH,— [known as a methylene (methylimino) or MMI
backbone], —CH,—O—N(CH;)—CH,—, —CH,—N
(CH;)—N(CH;)—CH,— and —O—N(C,;)—CH,—CH,—
[wherein the native phosphodiester backbone is represented
as —O—P—O—CH,—] described in the above referenced
U.S. Pat. No. 5,489,677, and the amide backbones of the
above referenced U.S. Pat. No. 5,602,240. Also preferred are
antisense oligonucleotides having morpholino backbone
structures of the above-referenced U.S. Pat. No. 5,034,506.

Modified oligonucleotides may also contain one or more
substituted sugar moieties. Preferred oligonucleotides com-
prise one of the following at the 2' position: OH; F; O-alkyl,
S-alkyl, or N-alkyl; O-alkenyl, S-alkeynyl, or N-alkenyl;
O-alkynyl, S-alkynyl or N-alkynyl; or O-alkyl-O-alkyl,
wherein the alkyl, alkenyl and alkynyl may be substituted or
unsubstituted C, to C,, alkyl or C, to C, , alkenyl and alkynyl.
Particularly preferred are O[(CH,),,0],,CH;, O(CH,), OCH;,
O(CH,),NH,, O(CH,),CH;, O(CH,),ONH,, and
O(CH,),, ON[(CH,),,CH;)],, where n and m are from 1 to
about 10. Other preferred antisense oligonucleotides com-
prise one of the following at the 2' position: C, to C,, lower
alkyl, substituted lower alkyl, alkenyl, alkynyl, alkaryl,
aralkyl, O-alkaryl or O-aralkyl, SH, SCH,, OCN, Cl, Br, CN,
CF,, OCF;, SOCH;, SO, CH;, ONO,, NO,, N;, NH,, het-
erocycloalkyl, heterocycloalkaryl, aminoalkylamino, poly-
alkylamino, substituted silyl, an RNA cleaving group, a
reporter group, an intercalator, a group for improving the
pharmacokinetic properties of an oligonucleotide, or a group
for improving the pharmacodynamic properties of an oligo-
nucleotide, and other substituents having similar properties.
A preferred modification includes 2'-methoxyethoxy (2'-O—
CH,CH,OCHj;, also known as 2'-O-(2-methoxyethyl) or
2'-MOE) (Martin et al., Helv. Chim. Acta, 1995, 78, 486-504)
i.e., an alkoxyalkoxy group. A further preferred modification
includes 2'-dimethylaminooxyethoxy, i.e., a O(CH,),ON
(CH;), group, also known as 2'-DMAOE, as described in
examples hereinbelow, and 2'-dimethylaminoethoxyethoxy
(also known in the art as 2'-O-dimethylaminoethoxyethyl or
2'-DMAEOE), i.e., 2'-O—CH,—O—CH,—N(CH,).

A further preferred modification includes Locked Nucleic
Acids (LNAs) in which the 2'-hydroxyl group is linked to the
3' or 4' carbon atom of the sugar ring thereby forming a
bicyclic sugar moiety. The linkage is preferably a methelyne
(—CH,—),, group bridging the 2' oxygen atom and the 4'
carbon atom wherein n is 1 or 2. LNAs and preparation
thereof are described in WO 98/39352 and WO 99/14226.

Other preferred modifications include 2'-methoxy (2'-O—
CH,), 2'-aminopropoxy (2'-OCH,CH,CH,NH,), 2'-allyl (2'-
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CH,—CH—CH,), 2'-O-allyl (2'-O—CH,—CH—CH,) and
2'-fluoro (2'-F). The 2'-modification may be in the arabino
(up) position or ribo (down) position. A preferred 2'-arabino
modification is 2'-F. Similar modifications may also be made
at other positions on the oligonucleotide, particularly the 3'
position of the sugar on the 3' terminal nucleotide or in 2'-5'
linked oligonucleotides and the 5' position of 5' terminal
nucleotide. Oligonucleotides may also have sugar mimetics
such as cyclobutyl moieties in place of the pentofuranosyl
sugar. Representative United States patents that teach the
preparation of such modified sugar structures include, but are
not limited to, U.S. Pat. Nos. 4,981,957, 5,118,800, 5,319,
080, 5,359,044; 5,393,878, 5,446,137, 5,466,786, 5,514,785,
5,519,134, 5,567,811; 5,576,427, 5,591,722; 5,597,909,
5,610,300; 5,627,053; 5,639,873; 5,646,265; 5,658,873;
5,670,633, 5,792,747, and 5,700,920, each of which is herein
incorporated by reference in its entirety.

Oligonucleotides may also include nucleobase (often
referred to in the art simply as “base”) modifications or sub-
stitutions. As used herein, “unmodified” or “natural” nucleo-
bases include the purine bases adenine (A) and guanine (G),
and the pyrimidine bases thymine (T), cytosine (C) and uracil
(U). Modified nucleobases include other synthetic and natu-
ral nucleobases such as 5-methylcytosine (5-me-C), 5-hy-
droxymethyl cytosine, xanthine, hypoxanthine, 2-aminoad-
enine, 6-methyl and other alkyl derivatives of adenine and
guanine, 2-propyl and other alkyl derivatives of adenine and
guanine, 2-thiouracil, 2-thiothymine and 2-thiocytosine,
S-halouracil and cytosine, 5-propynyl (—C=C—CH; or
—CH,—C=CH) uracil and cytosine and other alkynyl
derivatives of pyrimidine bases, 6-azo uracil, cytosine and
thymine, S5-uracil (pseudouracil), 4-thiouracil, 8-halo,
8-amino, 8-thiol, 8-thioalkyl, 8-hydroxyl and other 8-substi-
tuted adenines and guanines, 5-halo particularly 5-bromo,
S-trifluoromethyl and other S5-substituted uracils and
cytosines, 7-methylguanine and 7-methyladenine, 2-F-ad-
enine, 2-amino-adenine, 8-azaguanine and 8-azaadenine,
7-deazaguanine and 7-deazaadenine and 3-deazaguanine and
3-deazaadenine. Further modified nucleobases include tricy-
clic pyrimidines such as phenoxazine cytidine(1H-pyrimido
[5,4-b][1,4]benzoxazin-2(3H)-one), phenothiazine cytidine
(1H-pyrimido[ 5,4-b][1,4]benzothiazin-2(3H)-one),
G-clamps such as a substituted phenoxazine cytidine (e.g.
9-(2-aminoethoxy)-H-pyrimido[5,4-b][1,4]benzoxazin-2
(3H)-one), carbazole cytidine (2H-pyrimido[4,5-b]indol-2-
one), pyridoindole cytidine (H-pyrido[3',2":4,5]pyrrolo[2,3-
d]pyrimidin-2-one). Modified nucleobases may also include
those in which the purine or pyrimidine base is replaced with
other heterocycles, for example 7-deaza-adenine, 7-deaza-
guanosine, 2-aminopyridine and 2-pyridone. Further nucleo-
bases include those disclosed in U.S. Pat. No. 3,687,808,
those disclosed in The Concise Encyclopedia Of Polymer
Science And Engineering, pages 858-859, Kroschwitz, J. 1.,
ed. John Wiley & Sons, 1990, and those disclosed by Englisch
et al., Angewandte Chemie, International Edition, 1991, 30,
613. Certain of these nucleobases are particularly useful for
increasing the binding affinity of the oligomeric compounds
of the invention. These include S-substituted pyrimidines,
6-azapyrimidines and N-2, N-6 and O-6 substituted purines,
including 2-aminopropyladenine, S-propynyluracil and
S-propynylcytosine. S-methylcytosine substitutions have
been shown to increase nucleic acid duplex stability by 0.6-
1.2.degree. C. (Sanghvi et al, Antisense Research and Appli-
cations, CRC Press, Boca Raton, 1993, pp. 276-278) and are
preferred base substitutions, even more particularly when
combined with 2'-O-methoxyethyl sugar modifications. Rep-
resentative United States patents that teach the preparation of
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modified nucleobases include, but are not limited to: U.S. Pat.
No. 3,687,808, as well as U.S. Pat. Nos. 4,845,205; 5,130,
302; 5,134,066, 5,175,273, 5,367,066, 5,432,272, 5,457,187,
5,459,255, 5,484,908; 5,502,177, 5,525,711; 5,552,540,
5,587,469; 5,594,121, 5,596,091; 5,614,617; 5,645,985,
5,830,653; 5,763,588; 6,005,096; 5,681,941 and 5,750,692,
each of which is herein incorporated by reference.

Another modification of antisense oligonucleotides chemi-
cally linking to the oligonucleotide one or more moieties or
conjugates which enhance the activity, cellular distribution or
cellular uptake of the oligonucleotide. The compounds of the
invention can include conjugate groups covalently bound to
functional groups such as primary or secondary hydroxyl
groups. Conjugate groups of the invention include intercala-
tors, reporter molecules, polyamines, polyamides, polyethyl-
ene glycols, polyethers, groups that enhance the pharmaco-
dynamic properties of oligomers, and groups that enhance the
pharmacokinetic properties of oligomers. Typical conjugates
groups include cholesterols, lipids, cation lipids, phospholip-
ids, cationic phospholipids, biotin, phenazine, folate, phenan-
thridine, anthraquinone, acridine, fluoresceins, rhodamines,
coumarins, and dyes. Groups that enhance the pharmacody-
namic properties, in the context of this invention, include
groups that improve oligomer uptake, enhance oligomer
resistance to degradation, and/or strengthen sequence-spe-
cific hybridization with RNA. Groups that enhance the phar-
macokinetic properties, in the context of this invention,
include groups that improve oligomer uptake, distribution,
metabolism or excretion. Conjugate moieties include but are
not limited to lipid moieties such as a cholesterol moiety
(Letsinger et al., Proc. Natl. Acad. Sci. USA, 1989, 86, 6553-
6556), cholic acid (Manoharan et al., Bioorg. Med. Chem.
Let., 1994, 4, 1053-1060), a thioether, e.g., hexyl-5-tritylthiol
(Manoharan etal., Ann. N.Y. Acad. Sci., 1992, 660, 306-309;
Manoharan et al., Bioorg. Med. Chem. Let., 1993, 3, 2765-
2770), athiocholesterol (Oberhauser et al., Nucl. Acids Res.,
1992, 20, 533-538), an aliphatic chain, e.g., dodecandiol or
undecyl residues (Saison-Behmoaras et al., EMBO I, 1991,
10,1111-1118; Kabanov et al., FEBS Lett., 1990, 259, 327-
330; Svinarchuk et al., Biochimie, 1993, 75, 49-54), a phos-
pholipid, e.g., di-hexadecyl-rac-glycerol or triethyl-ammo-
nium 1,2-di-O-hexadecyl-rac-glycero-3-H-phosphonate
(Manoharan et al., Tetrahedron Lett., 1995, 36, 3651-3654;
Shea et al., Nucl. Acids Res., 1990, 18, 3777-3783), a
polyamine or a polyethylene glycol chain (Manoharan et al.,
Nucleosides & Nucleotides, 1995, 14, 969-973), or adaman-
tane acetic acid (Manoharan et al., Tetrahedron Lett., 1995,
36, 3651-3654), a palmityl moiety (Mishra et al., Biochim.
Biophys. Acta, 1995, 1264, 229-237), or an octadecylamine
or hexylamino-carbonyl-oxycholesterol moiety. Oligonucle-
otides of the invention may also be conjugated to active drug
substances, for example, aspirin, warfarin, phenylbutazone,
ibuprofen, suprofen, fenbufen, ketoprofen, (S)-(+)-pranopro-
fen, carprofen, dansylsarcosine, 2,3,5-triiodobenzoic acid,
flufenamic acid, folinic acid, a benzothiadiazide, chlorothi-
azide, a diazepine, indomethicin, a barbiturate, a cepha-
losporin, a sulfa drug, an antidiabetic, an antibacterial or an
antibiotic. Oligonucleotide-drug conjugates and their prepa-
ration are described in U.S. patent application Ser. No.
09/334,130 (filed Jun. 15, 1999) and U.S. Pat. Nos. 4,828,
979, 4,948,882, 5,218,105, 5,525,465; 5,541,313; 5,545,730,

5,552,538; 5,578,717, 5,580,731; 5,580,731; 5,591,584;
5,109,124; 5,118,802; 5,138,045; 5,414,077, 5,486,603;
5,512,439; 5,578,718; 5,608,046; 4,587,044; 4,605,735,
4,667,025, 4,762,779; 4,789,737; 4,824,941; 4.,835,263;
4,876,335, 4,904,582; 4,958,013; 5,082,830; 5,112,963;
5,214,136, 5,082,830; 5,112,963; 5,214,136, 5,245,022;
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5,254,469; 5,258,506; 5,262,536; 5,272,250, 5,292,873;
5317,098; 5,371,241, 5,391,723; 5,416,203, 5,451,463;
5,510,475; 5,512,667; 5,514,785; 5,565,552; 5,567,810,
5,574,142; 5,585,481; 5,587,371; 5,595,726, 5,597,696;

5,599,923, 5,599,928 and 5,688,941, each of which is herein
incorporated by reference.

It is not necessary for all positions in a given compound to
be uniformly modified, and in fact more than one of the
aforementioned modifications may be incorporated in a
single compound or even at a single nucleoside within an
oligonucleotide. The present invention also includes anti-
sense compounds which are chimeric compounds. “Chi-
meric” antisense compounds or “chimeras,” in the context of
this invention, are antisense compounds, particularly oligo-
nucleotides, which contain two or more chemically distinct
regions, each made up of at least one monomer unit, i.e., a
nucleotide in the case of an oligonucleotide compound. These
oligonucleotides typically contain at least one region wherein
the oligonucleotide is modified so as to confer upon the oli-
gonucleotide increased resistance to nuclease degradation,
increased cellular uptake, and/or increased binding affinity
for the target nucleic acid. An additional region of the oligo-
nucleotide may serve as a substrate for enzymes capable of
cleaving RNA:DNA or RNA:RNA hybrids. By way of
example, RNase H is a cellular endonuclease which cleaves
the RNA strand of an RNA:DNA duplex. Activation of RNase
H, therefore, results in cleavage of the RNA target, thereby
greatly enhancing the efficiency of oligonucleotide inhibition
of gene expression. Consequently, comparable results can
often be obtained with shorter oligonucleotides when chi-
meric oligonucleotides are used, compared to phosphorothio-
ate deoxyoligonucleotides hybridizing to the same target
region. Chimeric antisense compounds of the invention may
be formed as composite structures of two or more oligonucle-
otides, modified oligonucleotides, oligonucleosides and/or
oligonucleotide mimetics as described above. Preferred chi-
meric antisense oligonucleotides incorporate at least one 2'
modified sugar (preferably 2'-O—(C,)H,—O—CH,) at the
3' terminal to confer nuclease resistance and a region with at
least 4 contiguous 2'-H sugars to confer RNase H activity.
Such compounds have also been referred to in the art as
hybrids or gapmers. Preferred gapmers have a region of 2'
modified sugars (preferably 2'-O—(CH,),—O—CH,) at the
3'-terminal and at the 5' terminal separated by at least one
region having at least 4 contiguous 2'-H sugars and preferably
incorporate phosphorothioate backbone linkages. Represen-
tative United States patents that teach the preparation of such
hybrid structures include, but are not limited to, U.S. Pat. Nos.
5,013,830; 5,149,797, 5,220,007, 5,256,775; 5,366,878,
5,403,711, 5,491,133; 5,565,350, 5,623,065; 5,652,355,
5,652,356; and 5,700,922, each of which is herein incorpo-
rated by reference in its entirety.

The antisense compounds used in accordance with this
invention may be conveniently and routinely made through
the well-known technique of solid phase synthesis. Equip-
ment for such synthesis is sold by several vendors including,
for example, Applied Biosystems (Foster City, Calif.). Any
other means for such synthesis known in the art may addi-
tionally or alternatively be employed. It is well known to use
similar techniques to prepare oligonucleotides such as the
phosphorothioates and alkylated derivatives. The compounds
of the invention may also be admixed, encapsulated, conju-
gated or otherwise associated with other molecules, molecule
structures or mixtures of compounds, as for example, lipo-
somes, receptor targeted molecules, oral, rectal, topical or
other formulations, for assisting in uptake, distribution and/or
absorption. Representative United States patents that teach
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the preparation of such uptake, distribution and/or absorption
assisting formulations include, but are not limited to, U.S.
Pat. Nos. 5,108,921, 5,354,844, 5,416,016, 5,459,127, 5,521,
291, 5,543,158, 5,547,932, 5,583,020, 5,591,721, 4,426,330,
4,534,899; 5,013,556; 5,108,921; 5,213,804; 5,227,170,
5,264,221, 5,356,633; 5,395,619, 5,416,016, 5,417,978,
5,462,854, 5,469,854; 5,512,295; 5,527,528; 5,534,259,
5,543,152; 5,556,948; 5,580,575; and 5,595,756, each of
which is herein incorporated by reference.

Other examples of sense or antisense oligonucleotides
include those oligonucleotides which are covalently linked to
organic moieties, such as those described in WO 90/10048,
and other moieties that increases affinity of the oligonucle-
otide for a target nucleic acid sequence, such as poly-(L-
lysine). Further still, intercalating agents, such as ellipticine,
and alkylating agents or metal complexes may be attached to
sense or antisense oligonucleotides to modify binding speci-
ficities of the antisense or sense oligonucleotide for the target
nucleotide sequence.

Antisense or sense oligonucleotides may be introduced
into a cell containing the target nucleic acid sequence by any
gene transfer method, including, for example, CaPO,-medi-
ated DNA transfection, electroporation, or by using gene
transfer vectors such as Epstein-Barr virus. In a preferred
procedure, an antisense or sense oligonucleotide is inserted
into a suitable retroviral vector. A cell containing the target
nucleic acid sequence is contacted with the recombinant ret-
roviral vector, either in vivo or ex vivo. Suitable retroviral
vectors include, but are not limited to, those derived from the
murine retrovirus M-MuLV, N2 (a retrovirus derived from
M-MuLV), or the double copy vectors designated DCTSA,
DCT5B and DCT5C (see WO 90/13641).

Sense or antisense oligonucleotides also may be intro-
duced into a cell containing the target nucleotide sequence by
formation of a conjugate with a ligand binding molecule, as
described in WO 91/04753. Suitable ligand binding mol-
ecules include, but are not limited to, cell surface receptors,
growth factors, other cytokines, or other ligands that bind to
cell surface receptors. Preferably, conjugation of the ligand
binding molecule does not substantially interfere with the
ability of the ligand binding molecule to bind to its corre-
sponding molecule or receptor, or block entry of the sense or
antisense oligonucleotide or its conjugated version into the
cell.

Alternatively, a sense or an antisense oligonucleotide may
be introduced into a cell containing the target nucleic acid
sequence by formation of an oligonucleotide-lipid complex,
as described in WO 90/10448. The sense or antisense oligo-
nucleotide-lipid complex is preferably dissociated within the
cell by an endogenous lipase.

Antisense or sense RNA or DNA molecules are generally
at least about 5 nucleotides in length, alternatively at least
about6,7,8,9,10,11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23,24,25,26,27,28,29,30,35, 40,45, 50, 55, 60, 65, 70,
75,80,85,90, 95,100, 105,110, 115,120, 125,130, 135, 140,
145, 150, 155, 160, 165, 170, 175, 180, 185, 190, 195, 200,
210, 220, 230, 240, 250, 260, 270, 280, 290, 300, 310, 320,
330, 340, 350, 360, 370, 380, 390, 400, 410, 420, 430, 440,
450, 460, 470, 480, 490, 500, 510, 520, 530, 540, 550, 560,
570, 580, 590, 600, 610, 620, 630, 640, 650, 660, 670, 680,
690, 700, 710, 720, 730, 740, 750, 760, 770, 780, 790, 800,
810, 820, 830, 840, 850, 860, 870, 880, 890, 900, 910, 920,
930, 940, 950, 960, 970, 980, 990, or 1000 nucleotides in
length, wherein in this context the term “about” means the
referenced nucleotide sequence length plus or minus 10% of
that referenced length.
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The probes may also be employed in PCR techniques to
generate a pool of sequences for identification of closely
related TAHO coding sequences.

Nucleotide sequences encoding a TAHO can also be used
to construct hybridization probes for mapping the gene which
encodes that TAHO and for the genetic analysis of individuals
with genetic disorders. The nucleotide sequences provided
herein may be mapped to a chromosome and specific regions
of a chromosome using known techniques, such as in situ
hybridization, linkage analysis against known chromosomal
markers, and hybridization screening with libraries.

When the coding sequences for TAHO encode a protein
which binds to another protein (example, where the TAHO is
a receptor), the TAHO can be used in assays to identify the
other proteins or molecules involved in the binding interac-
tion. By such methods, inhibitors of the receptor/ligand bind-
ing interaction can be identified. Proteins involved in such
binding interactions can also be used to screen for peptide or
small molecule inhibitors or agonists of the binding interac-
tion. Also, the receptor TAHO can be used to isolate correla-
tive ligand(s). Screening assays can be designed to find lead
compounds that mimic the biological activity of a native
TAHO or a receptor for TAHO. Such screening assays will
include assays amenable to high-throughput screening of
chemical libraries, making them particularly suitable for
identifying small molecule drug candidates. Small molecules
contemplated include synthetic organic or inorganic com-
pounds. The assays can be performed in a variety of formats,
including protein-protein binding assays, biochemical
screening assays, immunoassays and cell based assays, which
are well characterized in the art.

Nucleic acids which encode TAHO or its modified forms
can also be used to generate either transgenic animals or
“knock out” animals which, in turn, are useful in the devel-
opment and screening of therapeutically useful reagents. A
transgenic animal (e.g., a mouse or rat) is an animal having
cells that contain a transgene, which transgene was intro-
duced into the animal or an ancestor of the animal at a pre-
natal, e.g., an embryonic stage. A transgene is a DNA which
is integrated into the genome of a cell from which a transgenic
animal develops. In one embodiment, cDNA encoding TAHO
can be used to clone genomic DNA encoding TAHO in accor-
dance with established techniques and the genomic
sequences used to generate transgenic animals that contain
cells which express DNA encoding TAHO. Methods for gen-
erating transgenic animals, particularly animals such as mice
or rats, have become conventional in the art and are described,
for example, in U.S. Pat. Nos. 4,736,866 and 4,870,009.
Typically, particular cells would be targeted for TAHO trans-
gene incorporation with tissue-specific enhancers. Trans-
genic animals that include a copy of a transgene encoding
TAHO introduced into the germ line of the animal at an
embryonic stage can be used to examine the effect of
increased expression of DNA encoding TAHO. Such animals
can be used as tester animals for reagents thought to confer
protection from, for example, pathological conditions asso-
ciated with its overexpression. In accordance with this facet
of the invention, an animal is treated with the reagent and a
reduced incidence of the pathological condition, compared to
untreated animals bearing the transgene, would indicate a
potential therapeutic intervention for the pathological condi-
tion.

Alternatively, non-human homologues of TAHO can be
used to construct a TAHO “knock out” animal which has a
defective or altered gene encoding TAHO as a result of
homologous recombination between the endogenous gene
encoding TAHO and altered genomic DNA encoding TAHO
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introduced into an embryonic stem cell of the animal. For
example, cDNA encoding TAHO can be used to clone
genomic DNA encoding TAHO in accordance with estab-
lished techniques. A portion of the genomic DNA encoding
TAHO can be deleted or replaced with another gene, such as
a gene encoding a selectable marker which can be used to
monitor integration. Typically, several kilobases of unaltered
flanking DNA (both at the 5' and 3' ends) are included in the
vector [see e.g., Thomas and Capecchi, Cell, 51:503 (1987)
for a description of homologous recombination vectors]. The
vector is introduced into an embryonic stem cell line (e.g., by
electroporation) and cells in which the introduced DNA has
homologously recombined with the endogenous DNA are
selected [seee.g., Lietal, Cell, 69:915 (1992)]. The selected
cells are then injected into a blastocyst of an animal (e.g., a
mouse or rat) to form aggregation chimeras [see e.g., Bradley,
in Teratocarcinomas and Embryonic Stem Cells: A Practical
Approach, E. J. Robertson, ed. (IRL, Oxford, 1987), pp. 113-
152]. A chimeric embryo can then be implanted into a suitable
pseudopregnant female foster animal and the embryo brought
to term to create a “knock out” animal. Progeny harboring the
homologously recombined DNA in their germ cells can be
identified by standard techniques and used to breed animals in
which all cells of the animal contain the homologously
recombined DNA. Knockout animals can be characterized
for instance, for their ability to defend against certain patho-
logical conditions and for their development of pathological
conditions due to absence of the TAHO polypeptide.

Nucleic acid encoding the TAHO polypeptides may also be
used in gene therapy. In gene therapy applications, genes are
introduced into cells in order to achieve in vivo synthesis of a
therapeutically effective genetic product, for example for
replacement of a defective gene. “Gene therapy” includes
both conventional gene therapy where a lasting effect is
achieved by a single treatment, and the administration of gene
therapeutic agents, which involves the one time or repeated
administration of a therapeutically effective DNA or mRNA.
Antisense RNAs and DNAs can be used as therapeutic agents
for blocking the expression of certain genes in vivo. It has
already been shown that short antisense oligonucleotides can
be imported into cells where they act as inhibitors, despite
their low intracellular concentrations caused by their
restricted uptake by the cell membrane. (Zamecnik et al.,
Proc. Natl. Acad. Sci. USA 83:4143-4146 [1986]). The oli-
gonucleotides can be modified to enhance their uptake, e.g.
by substituting their negatively charged phosphodiester
groups by uncharged groups.

There are a variety of techniques available for introducing
nucleic acids into viable cells. The techniques vary depending
upon whether the nucleic acid is transferred into cultured
cells in vitro, or in vivo in the cells of the intended host.
Techniques suitable for the transfer of nucleic acid into mam-
malian cells in vitro include the use of liposomes, electropo-
ration, microinjection, cell fusion, DEAE-dextran, the cal-
cium phosphate precipitation method, etc. The currently
preferred in vivo gene transfer techniques include transfec-
tion with viral (typically retroviral) vectors and viral coat
protein-liposome mediated transfection (Dzau et al., Trends
in Biotechnology 11,205-210[1993]). In some situations it is
desirable to provide the nucleic acid source with an agent that
targets the target cells, such as an antibody specific for a cell
surface membrane protein or the target cell, a ligand for a
receptor on the target cell, etc. Where liposomes are
employed, proteins which bind to a cell surface membrane
protein associated with endocytosis may be used for targeting
and/or to facilitate uptake, e.g. capsid proteins or fragments
thereoftropic for a particular cell type, antibodies for proteins
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which undergo internalization in cycling, proteins that target
intracellular localization and enhance intracellular half-life.
Thetechnique of receptor-mediated endocytosis is described,
for example, by Wu et al., J. Biol. Chem. 262, 4429-4432
(1987); and Wagner et al., Proc. Natl. Acad. Sci. USA 87,
3410-3414 (1990). For review of gene marking and gene
therapy protocols see Anderson et al., Science 256, 808-813
(1992).

The nucleic acid molecules encoding the TAHO polypep-
tides or fragments thereof described herein are useful for
chromosome identification. In this regard, there exists an
ongoing need to identify new chromosome markers, since
relatively few chromosome marking reagents, based upon
actual sequence data are presently available. Each TAHO
nucleic acid molecule of the present invention can be used as
a chromosome marker.

The TAHO polypeptides and nucleic acid molecules of the
present invention may also be used diagnostically for tissue
typing, wherein the TAHO polypeptides of the present inven-
tion may be differentially expressed in one tissue as compared
to another, preferably in a diseased tissue as compared to a
normal tissue of the same tissue type. TAHO nucleic acid
molecules will find use for generating probes for PCR, North-
ern analysis, Southern analysis and Western analysis.

This invention encompasses methods of screening com-
pounds to identify those that mimic the TAHO polypeptide
(agonists) or prevent the effect of the TAHO polypeptide
(antagonists). Screening assays for antagonist drug candi-
dates are designed to identify compounds that bind or com-
plex with the TAHO polypeptides encoded by the genes iden-
tified herein, or otherwise interfere with the interaction of the
encoded polypeptides with other cellular proteins, including
e.g., inhibiting the expression of TAHO polypeptide from
cells. Such screening assays will include assays amenable to
high-throughput screening of chemical libraries, making
them particularly suitable for identitfying small molecule drug
candidates.

The assays can be performed in a variety of formats,
including protein-protein binding assays, biochemical
screening assays, immunoassays, and cell-based assays,
which are well characterized in the art.

All assays for antagonists are common in that they call for
contacting the drug candidate with a TAHO polypeptide
encoded by a nucleic acid identified herein under conditions
and for a time sufficient to allow these two components to
interact.

In binding assays, the interaction is binding and the com-
plex formed can be isolated or detected in the reaction mix-
ture. In a particular embodiment, the TAHO polypeptide
encoded by the gene identified herein or the drug candidate is
immobilized on a solid phase, e.g., on a microtiter plate, by
covalent or non-covalent attachments. Non-covalent attach-
ment generally is accomplished by coating the solid surface
with a solution of the TAHO polypeptide and drying. Alter-
natively, an immobilized antibody, e.g., a monoclonal anti-
body, specific for the TAHO polypeptide to be immobilized
can be used to anchor it to a solid surface. The assay is
performed by adding the non-immobilized component,
which may be labeled by a detectable label, to the immobi-
lized component, e.g., the coated surface containing the
anchored component. When the reaction is complete, the
non-reacted components are removed, e.g., by washing, and
complexes anchored on the solid surface are detected. When
the originally non-immobilized component carries a detect-
able label, the detection of label immobilized on the surface
indicates that complexing occurred. Where the originally
non-immobilized component does not carry a label, complex-
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ing can be detected, for example, by using a labeled antibody
specifically binding the immobilized complex.

If the candidate compound interacts with but does not bind
to a particular TAHO polypeptide encoded by a gene identi-
fied herein, its interaction with that polypeptide can be
assayed by methods well known for detecting protein-protein
interactions. Such assays include traditional approaches, such
as, e.g., cross-linking, co-immunoprecipitation, and co-puri-
fication through gradients or chromatographic columns. In
addition, protein-protein interactions can be monitored by
using a yeast-based genetic system described by Fields and
co-workers (Fields and Song, Nature (London), 340:245-246
(1989); Chien et al., Proc. Natl. Acad. Sci. USA, 88:9578-
9582 (0.1991)) as disclosed by Chevray and Nathans, Proc.
Natl. Acad. Sci. USA, 89: 5789-5793 (1991). Many transcrip-
tional activators, such as yeast GAL4, consist of two physi-
cally discrete modular domains, one acting as the DNA-
binding domain, the other one functioning as the
transcription-activation domain. The yeast expression system
described in the foregoing publications (generally referred to
as the “two-hybrid system”) takes advantage of this property,
and employs two hybrid proteins, one in which the target
protein is fused to the DNA-binding domain of GAL4, and
another, in which candidate activating proteins are fused to
the activation domain. The expression of a GALl-lacZ
reporter gene under control of a GAL4-activated promoter
depends on reconstitution of GAL4 activity via protein-pro-
tein interaction. Colonies containing interacting polypeptides
are detected with a chromogenic substrate for §-galactosi-
dase. A complete kit (MATCHMAKER™) for identifying
protein-protein interactions between two specific proteins
using the two-hybrid technique is commercially available
from Clontech. This system can also be extended to map
protein domains involved in specific protein interactions as
well as to pinpoint amino acid residues that are crucial for
these interactions.

Compounds that interfere with the interaction of a gene
encoding a TAHO polypeptide identified herein and other
intra- or extracellular components can be tested as follows:
usually a reaction mixture is prepared containing the product
of the gene and the intra- or extracellular component under
conditions and for a time allowing for the interaction and
binding of the two products. To test the ability of a candidate
compound to inhibit binding, the reaction is run in the
absence and in the presence of the test compound. In addition,
aplacebo may be added to a third reaction mixture, to serve as
positive control. The binding (complex formation) between
the test compound and the intra- or extracellular component
present in the mixture is monitored as described hereinabove.
The formation of a complex in the control reaction(s) but not
in the reaction mixture containing the test compound indi-
cates that the test compound interferes with the interaction of
the test compound and its reaction partner.

To assay for antagonists, the TAHO polypeptide may be
added to a cell along with the compound to be screened for a
particular activity and the ability of the compound to inhibit
the activity of interest in the presence of the TAHO polypep-
tide indicates that the compound is an antagonist to the TAHO
polypeptide. Alternatively, antagonists may be detected by
combining the TAHO polypeptide and a potential antagonist
with membrane-bound TAHO polypeptide receptors or
recombinant receptors under appropriate conditions for a
competitive inhibition assay. The TAHO polypeptide can be
labeled, such as by radioactivity, such that the number of
TAHO polypeptide molecules bound to the receptor can be
used to determine the effectiveness of the potential antago-
nist. The gene encoding the receptor can be identified by
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numerous methods known to those of skill in the art, for
example, ligand panning and FACS sorting. Coligan et al.,
Current Protocols in Immun., 1(2): Chapter 5 (1991). Prefer-
ably, expression cloning is employed wherein polyadenylated
RNA is prepared from a cell responsive to the TAHO
polypeptide and a cDNA library created from this RNA is
divided into pools and used to transfect COS cells or other
cells that are not responsive to the TAHO polypeptide. Trans-
fected cells that are grown on glass slides are exposed to
labeled TAHO polypeptide. The TAHO polypeptide can be
labeled by a variety of means including iodination or inclu-
sion of a recognition site for a site-specific protein kinase.
Following fixation and incubation, the slides are subjected to
autoradiographic analysis. Positive pools are identified and
sub-pools are prepared and re-transfected using an interactive
sub-pooling and re-screening process, eventually yielding a
single clone that encodes the putative receptor.

As an alternative approach for receptor identification,
labeled TAHO polypeptide can be photoaffinity-linked with
cell membrane or extract preparations that express the recep-
tor molecule. Cross-linked material is resolved by PAGE and
exposed to X-ray film. The labeled complex containing the
receptor can be excised, resolved into peptide fragments, and
subjected to protein micro-sequencing. The amino acid
sequence obtained from micro-sequencing would be used to
design a set of degenerate oligonucleotide probes to screen a
c¢DNA library to identify the gene encoding the putative
receptor.

In another assay for antagonists, mammalian cells or a
membrane preparation expressing the receptor would be
incubated with labeled TAHO polypeptide in the presence of
the candidate compound. The ability of the compound to
enhance or block this interaction could then be measured.

More specific examples of potential antagonists include an
oligonucleotide that binds to the fusions of immunoglobulin
with TAHO polypeptide, and, in particular, antibodies includ-
ing, without limitation, poly- and monoclonal antibodies and
antibody fragments, single-chain antibodies, anti-idiotypic
antibodies, and chimeric or humanized versions of such anti-
bodies or fragments, as well as human antibodies and anti-
body fragments. Alternatively, a potential antagonist may be
a closely related protein, for example, a mutated form of the
TAHO polypeptide that recognizes the receptor but imparts
no effect, thereby competitively inhibiting the action of the
TAHO polypeptide.

Another potential TAHO polypeptide antagonist is an anti-
sense RNA or DNA construct prepared using antisense tech-
nology, where, e.g., an antisense RNA or DNA molecule acts
to block directly the translation of mRNA by hybridizing to
targeted mRNA and preventing protein translation. Antisense
technology can be used to control gene expression through
triple-helix formation or antisense DNA or RNA, both of
which methods are based on binding of a polynucleotide to
DNA or RNA. For example, the 5' coding portion of the
polynucleotide sequence, which encodes the mature TAHO
polypeptides herein, is used to design an antisense RNA
oligonucleotide of from about 10 to 40 base pairs in length. A
DNA oligonucleotide is designed to be complementary to a
region of the gene involved in transcription (triple helix—see
Lee et al., Nucl. Acids Res., 6:3073 (1979); Cooney et al.,
Science, 241: 456 (1988); Dervan et al., Science, 251:1360
(1991)), thereby preventing transcription and the production
of the TAHO polypeptide. The antisense RNA oligonucle-
otide hybridizes to the mRNA in vivo and blocks translation
of the mRNA molecule into the TAHO polypeptide (anti-
sense—Okano, Neuwrochem., 56:560 (1991); Oligodeoxy-
nucleotides as Antisense Inhibitors of Gene Expression (CRC
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Press: Boca Raton, Fla., 1988). The oligonucleotides
described above can also be delivered to cells such that the
antisense RNA or DNA may be expressed in vivo to inhibit
production of the TAHO polypeptide. When antisense DNA
is used, oligodeoxyribonucleotides derived from the transla-
tion-initiation site, e.g., between about —10 and +10 positions
of the target gene nucleotide sequence, are preferred.

Potential antagonists include small molecules that bind to
the active site, the receptor binding site, or growth factor or
other relevant binding site of the TAHO polypeptide, thereby
blocking the normal biological activity of the TAHO polypep-
tide. Examples of small molecules include, but are not limited
to, small peptides or peptide-like molecules, preferably
soluble peptides, and synthetic non-peptidyl organic or inor-
ganic compounds.

Ribozymes are enzymatic RNA molecules capable of cata-
lyzing the specific cleavage of RNA. Ribozymes act by
sequence-specific hybridization to the complementary target
RNA, followed by endonucleolytic cleavage. Specific
ribozyme cleavage sites within a potential RNA target can be
identified by known techniques. For further details see, e.g.,
Rossi, Current Biology, 4:469-471 (1994), and PCT publica-
tion No. WO 97/33551 (published Sep. 18, 1997).

Nucleic acid molecules in triple-helix formation used to
inhibit transcription should be single-stranded and composed
of deoxynucleotides. The base composition of these oligo-
nucleotides is designed such that it promotes triple-helix for-
mation via Hoogsteen base-pairing rules, which generally
require sizeable stretches of purines or pyrimidines on one
strand of a duplex. For further details see, e.g., PCT publica-
tion No. WO 97/33551, supra.

These small molecules can be identified by any one or more
of'the screening assays discussed hereinabove and/or by any
other screening techniques well known for those skilled in the
art.

Isolated TAHO polypeptide-encoding nucleic acid can be
used herein for recombinantly producing TAHO polypeptide
using techniques well known in the art and as described
herein. In turn, the produced TAHO polypeptides can be
employed for generating anti-TAHO antibodies using tech-
niques well known in the art and as described herein.

Antibodies specifically binding a TAHO polypeptide iden-
tified herein, as well as other molecules identified by the
screening assays disclosed hereinbefore, can be administered
for the treatment of various disorders, including cancer, in the
form of pharmaceutical compositions.

If the TAHO polypeptide is intracellular and whole anti-
bodies are used as inhibitors, internalizing antibodies are
preferred. However, lipofections or liposomes can also be
used to deliver the antibody, or an antibody fragment, into
cells. Where antibody fragments are used, the smallest inhibi-
tory fragment that specifically binds to the binding domain of
the target protein is preferred. For example, based upon the
variable-region sequences of an antibody, peptide molecules
can be designed that retain the ability to bind the target protein
sequence. Such peptides can be synthesized chemically and/
or produced by recombinant DNA technology. See, e.g.,
Marasco et al., Proc. Natl. Acad. Sci. US4, 90: 7889-7893
(1993).

The formulation herein may also contain more than one
active compound as necessary for the particular indication
being treated, preferably those with complementary activities
that do not adversely affect each other. Alternatively, or in
addition, the composition may comprise an agent that
enhances its function, such as, for example, a cytotoxic agent,
cytokine, chemotherapeutic agent, or growth-inhibitory
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agent. Such molecules are suitably present in combination in
amounts that are effective for the purpose intended.

The following examples are offered for illustrative pur-
poses only, and are not intended to limit the scope of the
present invention in any way.

All patent and literature references cited in the present
specification are hereby incorporated by reference in their
entirety.

EXAMPLES

Commercially available reagents referred to in the
examples were used according to manufacturer’s instructions
unless otherwise indicated. Antibodies used in the examples
are commercially available antibodies and include, but are not
limited to, anti-CD180(eBioscience MRH73-11, BD Pharm-
ingen (G28-8) and Serotec MHR73), anti-CD20 (Ancell 2H7
and BD Pharmingen 2H7), anti-CD72 (BD Pharmingen
J4-117), anti-CXCRS5 (R&D Systems 51505), anti-CD22
(Ancell RFB4, DAKO To15, Diatec 157, Sigma HIB-22 and
Monosan BL-BC34), anti-CD22 (Leinco RFB-4 and Neo-
Markers 22C04), anti-CD21 (ATCC HB-135 and ATCC
HBS), anti-HLA-DOB (BD Pharmingen DOB.L1), anti-
CD79a (Caltag 7Z1.7-4 and Serotec Z1.7-4), anti-CD79b
(Biomeda SN8 and BD Pharmingen CB-3), anti-CD19
(Biomeda CB-19), anti-FCER2 (Ancell BU38 and Serotec
D3.6 and BD Pharmingen M-1.233). The source of those cells
identified in the following examples, and throughout the
specification, by ATCC accession numbers is the American
Type Culture Collection, Manassas, Va.

Example 1
Microarray Data Analysis of TAHO Expression

Microarray data involves the analysis of TAHO expression
by the performance of DNA microarray analysis on a wide a
variety of RNA samples from tissues and cultured cells.
Samples include normal and cancerous human tissue and
various kinds of purified immune cells both at rest and fol-
lowing external stimulation. These RNA samples may be
analyzed according to regular microarray protocols on Agi-
lent microarrays.

In this experiment, RNA was isolated from cells and cya-
nine-3 and cyanine-5 labeled cRNA probes were generated
by in vitro transcription using the Agilent Low Input RNA
Fluorescent Linear Amplification Kit (Agilent). Cyanine-5
was used to label the samples to be tested for expression of the
PRO polypeptide, for example, the myeloma and plasma
cells, and cyanine-3 was used to label the universal reference
(the Stratagene cell line pool) with which the expression of
the test samples were compared. 0.1 ng-0.2 mg of cyanine-3
and cyanine-5 labeled cRNA probe was hybridized to Agilent
60-mer oligonucleotide array chips using the In Situ Hybrid-
ization Kit Plus (Agilent). These probes were hybridized to
microarrays. For multiple myeloma analysis, probes were
hybridized to Agilent Whole Human Genome oligonucle-
otide microarrays using standard Agilent recommended con-
ditions and buffers (Agilent).

The cRNA probes are hybridized to the microarrays at 60°
C. for 17 hours on a hybridization rotator set at 4 RPM. After
washing, the microarrays are scanned with the Agilent
microarray scanner which is capable of exciting and detecting
the fluorescence from the cyanine-3 and cyanine-5 fluores-
centmolecules (532 and 633 nm laser lines). The data for each
gene on the 60-mer oligonucleotide array was extracted from
the scanned microarray image using Agilent feature extrac-
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tion software which accounts for feature recognition, back-
ground subtraction and normalization and the resulting data
was loaded into the software package known as the Rosetta
Resolver Gene Expression Data Analysis System (Rosetta
Inpharmatics, Inc.). Rosetta Resolver includes a relational
database and numerous analytical tools to store, retrieve and
analyze large quantities of intensity or ratio gene expression
data.

In this example, B cells and T cells (control) were obtained
for microarray analysis. For isolation of naive and memory B
cells and plasma cells, human peripheral blood mononuclear
cells (PBMC) were separated from either leukopack provided
by four healthy male donors or from whole blood of several
normal donors. CD138+. plasma cells were isolated from
PBMC using the MACS (Miltenyi Biotec) magnetic cell sort-
ing system and anti-CD138 beads. Alternatively, total CD19+
B cells were selected with anti-CD19 beads and MACS sort-
ing. After enrichment of CD19+ (purity around 90%), FACS
(Moflo) sorting was performed to separate naive and memory
B cells. Sorted cells were collected by subjecting the samples
to centrifugation. The sorted cells were immediately lysed in
LTR buffer and homogenized with QIAshredder (Qiagen)
spin column and followed by RNeasy mini kit for RNA puri-
fication. RNA yield was variable from 0.4-10 pg and
depended on the cell numbers.

As a control, T cells were isolated for microarray analysis.
Peripheral blood CDS cells were isolated from leukopacks by
negative selection using the Stem Cell Technologies CD8 cell
isolation kit (Rosette Separation) and further purified by the
MACS magnetic cell sorting system using CDS cell isolation
kit and CD45RO microbeads were added to remove CD45RO
cells (Miltenyi Biotec). CD8 T cells were divided into 3
samples with each sample subjected to the stimulation as
follows: (1) anti-CD3 and anti-CD28, plus IL.-12 and anti-1[.4
antibody, (2) anti-CD3 and anti-CD29 without adding cytok-
ines or neutralizing antibodies and (3) anti-CD3 and anti-
CD28, plus IL.-4, anti-I[.12 antibody and anti-IFN-y antibody.
48 hours after stimulation, RNA was collected. After 72
hours, cells were expanded by adding diluting 8-fold with
fresh media. 7 days after the RNA was collected, CDS cells
were collected, washed and restimulated by anti-CD3 and
anti-CD28. 16 hours later, a second collection of RNA was
made. 48 hours after restimulation, a third collection of RNA
was made. RNA was collected by using Qiagen Midi preps as
per the instructions in the manual with the addition of an
on-column DNAse I digestion after the first RW1 wash step.
RNA was eluted in RNAse free water and subsequently con-
centrated by ethanol precipitation. Precipitated RNA was
taken up in nuclease free water to a final minimum concen-
tration of 0.5 pg/l.

Additional control microrrays were performed on RNA
isolated from CD4+ T helper T cells, natural killer (NK) cells,
neutrophils (N’ phil), CD14+, CD16+ and CD16- monocytes
and dendritic cells (DC).

Additional microarrays were performed on RNA isolated
from cancerous tissue, such as Non-Hodgkin’s Lymphoma
(NHL), follicular lymphoma (FL) and multiple myeloma
(MM). Additional microarrays were performed on RNA iso-
lated from normal cells, such as normal lymph node (NLN),
normal B cells, such as B cells from centroblasts, centrocytes
and follicular mantel, memory B cells, and normal plasma
cells (PC), which are from the B cell lineage and are normal
counterparts of the myeloma cell, such as tonsil plasma cells,
bone marrow plasma cells (BM PC), CD19+ plasma cells
(CD19+ PC), CD19- plasma cells (CD19- PC). Additional
microarrays were performed on normal tissue, such as cer-
ebellum, heart, prostate, adrenal, bladder, small intestine (s.

10

15

20

25

30

35

40

45

50

55

60

65

162

intestine), colon, fetal liver, uterus, kidney, placenta, lung,
pancreas, muscle, brain, salivary, bone marrow (marrow),
blood, thymus, tonsil, spleen, testes, and mammary gland.

The molecules listed below have been identified as being
significantly expressed in B cells as compared to non-B cells.
Specifically, the molecules are differentially expressed in
naive B cells, memory B cells that are either [gGA+ or IgM+
and plasma cells from either PBMC or bone marrow, in com-
parison to non-B-cells, for example T cells. Accordingly,
these molecules represent excellent targets for therapy of
tumors in mammals.

Molecule specific expression in: as compared to:
DNA105250 (TAHO1) B cells non-B cells
DNA150004 (TAHO2) B cells non-B cells
DNA182432 (TAHO3) B cells non-B cells
DNA225785 (TAHO4) B cells non-B cells
DNA225786 (TAHOS) B cells non-B cells
DNA225875 (TAHOS) B cells non-B cells
DNA226179 (TAHO7) B cells non-B cells
DNA226239 (TAHOR) B cells non-B cells
DNA226394 (TAHO9) B cells non-B cells
DNA226423 (TAHO10) B cells non-B cells
DNA227781 (TAHO11) B cells non-B cells
DNA227879 (TAHO12) B cells non-B cells
DNA256363 (TAHO13) B cells non-B cells
DNA332467 (TAHO14) B cells non-B cells
DNAS58721 (TAHO15) B cells non-B cells
DNA335924 (TAHO16) B cells non-B cells
DNA340394 (TAHO17) B cells non-B cells
DNAS56041 (TAHO18) B cells non-B cells
DNAS59607 (TAHO19) B cells non-B cells
DNA257955 (TAHO20) B cells non-B cells
DNA329863 (TAHO21) B cells non-B cells
DNA346528 (TAHO22) B cells non-B cells
DNA212930 (TAHO23) B cells non-B cells
DNA335918 (TAHO24) B cells non-B cells
DNA225820 (TAHO25) B cells non-B cells
DNAS88116 (TAHO26) B cells non-B cells
DNA227752 (TAHO27) B cells non-B cells
DNA119476 (TAHO28) B cells non-B cells
DNA254890 (TAHO29) B cells non-B cells
DNA219240 (TAHO30) B cells non-B cells
DNA37151 (TAHO31) B cells non-B cells
DNA210233 (TAHO32) B cells non-B cells
DNA35918 (TAHO33) B cells non-B cells
DNA260038 (TAHO34) B cells non-B cells
DNA334818 (TAHO35) B cells non-B cells
DNA257501 (TAHO36) B cells non-B cells
Summary

In FIGS. 73-101, significant mRNA expression was gen-
erally indicated as a ratio value of greater than 2 (vertical axis
of FIGS. 73-101). In FIGS. 73-101, any apparent expression
in non-B cells, such as in prostate, spleen, etc. may represent
an artifact, infiltration of normal tissue by lymphocytes or
loss of sample integrity by the vendor.

(1) TAHOI1 (also referred herein as LY 64 and CD180) was
significantly expressed in non-hodgkin’s lymphoma (NHL)
and normal B (NB) cell samples (FIG. 73).

(2) TAHO?2 (also referred herein as MS4A1 and CD20) was
significantly expressed in non-hodgkin’s lymphoma (NHL),
follicular lymphoma (FL), normal lymph node (NLN) and
normal B (NB) cells. Further, TAHO2 was significantly
expressed in normal tonsil and spleen (FIG. 74).

(3) TAHO3 (also referred herein as SPAP1 and FcRH2)
was significantly expressed in non-hodgkin’s lymphoma
(NHL) and follicular lymphoma (FL) and memory B cells
(mem B). Further TAHO3 was significantly expressed in
blood and spleen (FIG. 75). However, as indicated above, any
apparent expression in non-B cells, such as in prostate,
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spleen, blood etc. may represent an artifact, infiltration of
normal tissue by lymphocytes or loss of sample integrity by
the vendor.

(4) TAHO4 (also referred herein as CD79a) was signifi-
cantly expressed in non-hodgkin’s lymphoma (NHL) mul-
tiple myeloma (MM) samples and normal cerebellum and
normal blood. Further TAHO4 was significantly expressed in
cerebellum, blood and spleen (FIG. 76). However, as indi-
cated above, any apparent expression in non-B cells, such as
in prostate, spleen, blood etc. may represent an artifact, infil-
tration of normal tissue by lymphocytes or loss of sample
integrity by the vendor.

(5) TAHOS (also referred herein as CD79b) was signifi-
cantly expressed in non-hodgkin’s lymphoma (NHL) (FIG.
7).

(6) TAHO®G (also referred herein as CR2 and CD21) was
significantly expressed in non-hodgkin’s lymphoma (NHL)
and normal lymph node (NLN). Further TAHO6 was signifi-
cantly expressed in spleen FIG. 78).

(7) TAHOS (also referred herein as CD72) was signifi-
cantly expressed in non-hodgkin’s lymphoma (NHL), mul-
tiple myleoma (MM) and follicular lymphoma (FL) and nor-
mal tonsil (FIG. 79). However, as indicated above, any
apparent expression in non-B cells, such as in prostate,
spleen, blood, tonsil etc. may represent an artifact, infiltration
of'normal tissue by lymphocytes or loss of sample integrity by
the vendor.

(8) TAHO9 (also referred herein as P2RXS) was signifi-
cantly expressed in normal B cells (circulating and lymph-
node derived B cells) and not significantly expressed innon B
cells. Further, TAHO9 was significantly expressed in normal
plasma cells and in multiple myeloma (FIGS. 80A-80B). In
normal tissues, expression of TAHO9 is relatively low, but
with significant expression in lymphoid organs such as spleen
and thymus. FIGS. 80A-80B are shown as two panels. The
panel in FIG. 80A represents normal tissue from left to right
as follows: salivary gland (1), bone marrow (2), tonsil (3),
fetal liver (4), blood (5), bladder (6), thymus (7), spleen (8),
adrenal gland (9), fetal brain (10), small intestine (11), testes
(12), heart (13), colon (14), lung (15), prostate (16), brain
cerebellum (17), skeletal muscle (18), kidney (19), pancrease
(20), placenta (21), uterus (22) and mammary gland (23). The
panel in FIG. 80B represents the samples tested from left to
right as follows: NK cells (1), neutrophils (2), CD4+ cells (3),
CD8+ cells (4), CD34+ cells (5), normal B cells (6), mono-
cytes (7), dendritic cells (8), multiple myeloma cells (9-11),
memory B cells (12), naive B cells (13), centrocytes (14),
centroblasts (15-16), centrocytes (17), memory B cells (18),
naive B cells (19), normal B cells (20-38), multiple myeloma
cells (39), CD138+ cells (40), multiple myeloma cells (41-
46), tonsil plasma cells (47), bone marrow plasma cells (48),
multiple myeloma cells (49-60), centrocytes (61), plasma
bone marrow cells (62-70), plasma cell CD19+ (71), plasma
cell CD19- (72), multiple myeloma cells (73-75).

(9) TAHO10 (also referred herein as HLA-DOB) was sig-
nificantly expressed in multiple myeloma (MM), non-
hodgkin’s lymphoma (NHL) (FIG. 81).

(10) TAHO11 (also referred herein as CXCRS and BLR1)
was significantly expressed in non-hodgkin’s lymphoma
(NHL), follicular lymphoma (FL), normal lymph node
(NLN), normal B cells (NB), centroblasts and follicular
mantle cells, and normal spleen and normal tonsil (FIG. 82).
However, as indicated above, any apparent expression in
non-B cells, such as in prostate, spleen, blood, tonsil, etc. may
represent an artifact, infiltration of normal tissue by lympho-
cytes or loss of sample integrity by the vendor.
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(11) TAHO12 (also referred herein as FCER2) was signifi-
cantly expressed in normal B cells (NB), multiple myeloma
(MM) and prostate (FIG. 83). However, as indicated above,
any apparent expression in non-B cells, such as in prostate,
spleen, blood, tonsil, etc. may represent an artifact, infiltra-
tion of normal tissue by lymphocytes or loss of sample integ-
rity by the vendor.

(12) TAHO13 (also referred herein as GPR2) was signifi-
cantly expressed in multiple myeloma (MM), and normal
blood (FIGS. 84A-84B). FIGS. 84A-84B are shown as two
panels. The panel in FIG. 84 A represents normal tissue from
left to right as follows: brain cerebellum (1), pancreas (2),
fetal liver (3), placenta (4), adrenal gland (5), kidney (6),
small intestine (7), colon (8), prostate (9), lung (10), uterus
(11), bladder (12), bone marrow (13), tonsil (14), spleen (15),
thymus (16), blood (17), fetal brain (18), salivary gland (19),
testes (20), heart (21), skeletal muscle (22) and mammary
gland (23). The panel in FIG. 84B represents the samples
tested from left to right as follows: NK cells (1), neutrophils
(2), CDA4+ cells (3), CD8+ cells (4), CD34+ cells (5), normal
B cells (6), monocytes (7), dendritic cells (8), multiple
myeloma cells (9-11), memory B cells (12), naive B cells
(13), centrocytes (14), centroblasts (15-16), centrocytes (17),
memory B cells (18), naive B cells (19), normal B cells
(20-38), multiple myeloma cells (39), CD138+ cells (40),
multiple myeloma cells (41-46), tonsil plasma cells (47),
bone marrow plasma cells (48), multiple myeloma cells (49-
60), centrocytes (61), plasma bone marrow cells (62-70),
plasma cell CD19+ (71), plasma cell CD19- (72), multiple
myeloma cells (73-75).

(13) TAHOL1S5 (also referred herein as LRRC4 and NAG14)
was significantly expressed in non-hodgkin’s lymphoma
(NHL) (FIG. 85). As shown in FIG. 72, PRO1111 (TAHO15)
was significantly expressed and upregulated in bone marrow
plasma cells and multiple myeloma as compared to low
expression in non-B cells, including neutrophils, T cells and
natural killer (NK) cells. PRO1111 is also significantly
expressed in some non-hodgkin lymphoma cells.

(14) TAHO17 (also referred herein as FcRH1) was signifi-
cantly expressed in normal B cells (NB), and memory B cells
(FIG. 86).

(15) TAHO18 (also referred herein as IRTA2) was signifi-
cantly expressed in non-hodgkin’s lymphoma (NHL) (FIG.
87).

(16) TAHO20 (also referred herein as FcCRH3) was signifi-
cantly expressed in normal B cells (NB) and multiple
myeloma (MM). Further, TAHO20 was detected in expressed
in colon, placenta, lung and spleen (FIG. 88). However, as
indicated above, any apparent expression in non-B cells, such
as in prostate, spleen, blood, tonsil, etc. may represent an
artifact, infiltration of normal tissue by lymphocytes or loss of
sample integrity by the vendor.

(17) TAHO21 (also referred herein as IRTA1) was signifi-
cantly expressed in non-hodgkin’s lymphoma (NHL), cen-
trocytes and memory B cells (FIG. 89).

(18) TAHO2S5 (also referred herein as CD19) was signifi-
cantly expressed in non-hodgkin’s lymphoma (NHL), normal
lymph node (NLN), follicular lymphoma (FL), centroblasts,
centrocytes, memory B cells and follicular mantle cells. Fur-
ther TAHO25 was significantly expressed in tonsil and spleen
(FI1G. 90). However, as indicated above, any apparent expres-
sion in non-B cells, such as in prostate, spleen, blood, tonsil,
etc. may represent an artifact, infiltration of normal tissue by
lymphocytes or loss of sample integrity by the vendor.

(19) TAHO26 (also referred herein as CD22) was signifi-
cantly expressed in normal B cells (NB) (FIG. 91).
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(20) TAHO27 (also referred herein as CXCR3) was sig-
nificantly expressed in multiple myeloma cells (FIG. 92A-
92B). FIGS. 92A-92B are shown as two panels. The panel in
FIG. 92A represents normal tissue from left to right as fol-
lows: brain cerebellum (1), pancreas (2), fetal liver (3), pla-
centa (4), adrenal gland (5), kidney (6), small intestine (7),
colon (8), prostate (9), lung (10), uterus (11), bladder (12),
bone marrow (13), tonsil (14), spleen (15), thymus (16),
blood (17), fetal brain (18), salivary gland (19), testes (20),
heart (21), skeletal muscle (22) and mammary gland (23). The
panel in FIG. 92B represents the samples tested from left to
right as follows: NK cells (1), neutrophils (2), CD4+ cells (3),
CD8+ cells (4), CD34+ cells (5), normal B cells (6), mono-
cytes (7), dendritic cells (8), multiple myeloma cells (9-11),
memory B cells (12), naive B cells (13), centrocytes (14),
centroblasts (15-16), centrocytes (17), memory B cells (18),
naive B cells (19), normal B cells (20-38), multiple myeloma
cells (39), CD138+ cells (40), multiple myeloma cells (41-
46), tonsil plasma cells (47), bone marrow plasma cells (48),
multiple myeloma cells (49-60), centrocytes (61), plasma
bone marrow cells (62-70), plasma cell CD19+ (71), plasma
cell CD19- (72), multiple myeloma cells (73-75).

(21) TAHO28 (also referred herein as SILV1) was signifi-
cantly expressed in normal plasma cells, and more signifi-
cantly expressed on multiple myeloma cells (FIGS. 93A-
93B). FIGS. 93A-93B are shown as two panels. The panel in
FIG. 93 A represents normal tissue from left to right as fol-
lows: brain cerebellum (1), pancreas (2), fetal liver (3), pla-
centa (4), adrenal gland (5), kidney (6), small intestine (7),
colon (8), prostate (9), lung (10), uterus (I), bladder (12), bone
marrow (13), tonsil (14), spleen (15), thymus (16), blood
(17), fetal brain (18), salivary gland (19), testes (20), heart
(21), skeletal muscle (22) and mammary gland (23). The
panel in FIG. 93B represents the samples tested from left to
right as follows: NK cells (1), neutrophils (2), CD4+ cells (3),
CD8+ cells (4), CD34+ cells (5), normal B cells (6), mono-
cytes (7), dendritic cells (8), multiple myeloma cells (9-1),
memory B cells (12), naive B cells (13), centrocytes (14),
centroblasts (15-16), centrocytes (17), memory B cells (18),
naive B cells (19), normal B cells (20-38), multiple myeloma
cells (39), CD138+ cells (40), multiple myeloma cells (41-
46), tonsil plasma cells (47), bone marrow plasma cells (48),
multiple myeloma cells (49-60), centrocytes (61), plasma
bone marrow cells (62-70), plasma cell CD19+ (71), plasma
cell CD19- (72), multiple myeloma cells (73-75).

(22) TAHO29 (also referred herein as KCNK4) was sig-
nificantly expressed in normal plasma cells and in multiple
myeloma cells (FIGS. 94A-94B). In normal tissues, expres-
sion of TAHO29 is significantly expressed in normal testes.
FIGS. 94A-94B are shown as two panels. The panel in FIG.
94 A represents normal tissue from left to right as follows:
brain cerebellum (1), pancreas (2), fetal liver (3), placenta (4),
adrenal gland (5), kidney (6), small intestine (7), colon (8),
prostate (9), lung (10), uterus (1), bladder (12), bone marrow
(13), tonsil (14), spleen (15), thymus (16), blood (17), fetal
brain (18), salivary gland (19), testes (20), heart (21), skeletal
muscle (22) and mammary gland (23). The panel in FIG. 94B
represents the samples tested from left to right as follows: NK
cells (1), neutrophils (2), CD4+ cells (3), CD8+ cells (4),
CD34+ cells (5), normal B cells (6), monocytes (7), dendritic
cells (8), multiple myeloma cells (9-11), memory B cells (12),
naive B cells (13), centrocytes (14), centroblasts (15-16),
centrocytes (17), memory B cells (18), naive B cells (19),
normal B cells (20-38), multiple myeloma cells (39),
CD138+ cells (40), multiple myeloma cells (41-46), tonsil
plasma cells (47), bone marrow plasma cells (48), multiple
myeloma cells (49-60), centrocytes (61), plasma bone mar-
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row cells (62-70), plasma cell CD19+ (71), plasma cell
CD19- (72), multiple myeloma cells (73-75).

(23) TAHO30 (also referred herein as CXorf1) was signifi-
cantly expressed in normal plasma cells, and more signifi-
cantly expressed on multiple myeloma cells (FIGS. 95A-
95B). In normal tissues, expression of TAHO30 is
significantly expressed in normal testes. FIGS. 95A-95B are
shown as two panels. The panel in FIG. 95A represents nor-
mal tissue from left to right as follows: brain cerebellum (1),
pancreas (2), fetal liver (3), placenta (4), adrenal gland (5),
kidney (6), small intestine (7), colon (8), prostate (9), lung
(10), uterus (11), bladder (12), bone marrow (13), tonsil (14),
spleen (15), thymus (16), blood (17), fetal brain (18), salivary
gland (19), testes (20), heart (21), skeletal muscle (22) and
mammary gland (23). The panel in FIG. 95B represents the
samples tested from left to right as follows: NK cells (1),
neutrophils (2), CD4+ cells (3), CD8+ cells (4), CD34+ cells
(5), normal B cells (6), monocytes (7), dendritic cells (8),
multiple myeloma cells (9-11), memory B cells (12), naive B
cells (13), centrocytes (14), centroblasts (15-16), centrocytes
(17), memory B cells (18), naive B cells (19), normal B cells
(20-38), multiple myeloma cells (39), CD138+ cells (40),
multiple myeloma cells (41-46), tonsil plasma cells (47),
bone marrow plasma cells (48), multiple myeloma cells (49-
60), centrocytes (61), plasma bone marrow cells (62-70),
plasma cell CD19+ (71), plasma cell CD19- (72), multiple
myeloma cells (73-75).

(24) TAHO?31 (also referred herein as LRRNS) was signifi-
cantly expressed in normal plasma cells, and more signifi-
cantly expressed on multiple myeloma cells (FIGS. 96A-
96B). In normal tissues, expression of TAHO31 is
significantly expressed in cerebellum. FIGS. 96A-96B are
shown as two panels. The panel in FIG. 96A represents nor-
mal tissue from left to right as follows: brain cerebellum (1),
pancreas (2), fetal liver (3), placenta (4), adrenal gland (5),
kidney (6), small intestine (7), colon (8), prostate (9), lung
(10), uterus (11), bladder (12), bone marrow (13), tonsil (14),
spleen (15), thymus (16), blood (17), fetal brain (18), salivary
gland (19), testes (20), heart (21), skeletal muscle (22) and
mammary gland (23). The panel in FIG. 96B represents the
samples tested from left to right as follows: NK cells (1),
neutrophils (2), CD4+ cells (3), CD8+ cells (4), CD34+ cells
(5), normal B cells (6), monocytes (7), dendritic cells (8),
multiple myeloma cells (9-11), memory B cells (12), naive B
cells (13), centrocytes (14), centroblasts (15-16), centrocytes
(17), memory B cells (18), naive B cells (19), normal B cells
(20-38), multiple myeloma cells (39), CD138+ cells (40),
multiple myeloma cells (41-46), tonsil plasma cells (47),
bone marrow plasma cells (48), multiple myeloma cells (49-
60), centrocytes (61), plasma bone marrow cells (62-70),
plasma cell CD19+ (71), plasma cell CD19- (72), multiple
myeloma cells (73-75).

(25) TAHOA32 (also referred herein as UNQ9308) was sig-
nificantly expressed in normal plasma cells, and more signifi-
cantly expressed on multiple myeloma cells (FIGS. 97A-
97B). TAHO32 was also significantly expressed in normal
prostate. FIGS. 97A-97B are shown as two panels. The panel
in FIG. 97A represents normal tissue from left to right as
follows: brain cerebellum (1), pancreas (2), fetal liver (3),
placenta (4), adrenal gland (5), kidney (6), small intestine (7),
colon (8), prostate (9), lung (10), uterus (11), bladder (12),
bone marrow (13), tonsil (14), spleen (15), thymus (16),
blood (17), fetal brain (18), salivary gland (19), testes (20),
heart (21), skeletal muscle (22) and mammary gland (23). The
panel in FIG. 97B represents the samples tested from left to
right as follows: NK cells (1), neutrophils (2), CD4+ cells (3),
CD8+ cells (4), CD34+ cells (5), normal B cells (6), mono-
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cytes (7), dendritic cells (8), multiple myeloma cells (9-11),
memory B cells (12), naive B cells (13), centrocytes (14),
centroblasts (15-16), centrocytes (17), memory B cells (18),
naive B cells (19), normal B cells (20-38), multiple myeloma
cells (39), CD138+ cells (40), multiple myeloma cells (41-
46), tonsil plasma cells (47), bone marrow plasma cells (48),
multiple myeloma cells (49-60), centrocytes (61), plasma
bone marrow cells (62-70), plasma cell CD19+ (71), plasma
cell CD19- (72), multiple myeloma cells (73-75).

(26) TAHO33 (also referred herein as IGSF4B) was sig-
nificantly expressed in multiple myeloma cells (FIGS. 98A-
98D). FIGS. 98A-98B are shown as two panels. The panel in
FIG. 98A represents normal tissue from left to right as fol-
lows: brain cerebellum (1), pancreas (2), fetal liver (3), pla-
centa (4), adrenal gland (5), kidney (6), small intestine (7),
colon (8), prostate (9), lung (10), uterus (11), bladder (12),
bone marrow (13), tonsil (14), spleen (15), thymus (16),
blood (17), fetal brain (18), salivary gland (19), testes (20),
heart (21), skeletal muscle (22) and mammary gland (23). The
panel in FIG. 98B represents the samples tested from left to
right as follows: NK cells (1), neutrophils (2), CD4+ cells (3),
CD8+ cells (4), CD34+ cells (5), normal B cells (6), mono-
cytes (7), dendritic cells (8), multiple myeloma cells (9-11),
memory B cells (12), naive B cells (13), centrocytes (14),
centroblasts (15-16), centrocytes (17), memory B cells (18),
naive B cells (19), normal B cells (20-38), multiple myeloma
cells (39), CD138+ cells (40), multiple myeloma cells (41-
46), tonsil plasma cells (47), bone marrow plasma cells (48),
multiple myeloma cells (49-60), centrocytes (61), plasma
bone marrow cells (62-70), plasma cell CD19+ (71), plasma
cell CD19- (72), multiple myeloma cells (73-75).

(27) TAHO34 (also referred herein as UNQ13267) was
significantly expressed in normal plasma cells, and more
significantly expressed on multiple myeloma cells (FIGS.
99A-99D), TAHO34 was also significantly expressed in nor-
mal blood. FIGS. 99A-99B are shown as two panels. The
panel in FIG. 99A represents normal tissue from left to right
as follows: brain cerebellum (1), pancreas (2), fetal liver (3),
placenta (4), adrenal gland (5), kidney (6), small intestine (7),
colon (8), prostate (9), lung (10), uterus (11), bladder (12),
bone marrow (13), tonsil (14), spleen (15), thymus (16),
blood (17), fetal brain (18), salivary gland (19), testes (20),
heart (21), skeletal muscle (22) and mammary gland (23). The
panel in FIG. 99B represents the samples tested from left to
right as follows: NK cells (1), neutrophils (2), CD4+ cells (3),
CD8+ cells (4), CD34+ cells (5), normal B cells (6), mono-
cytes (7), dendritic cells (8), multiple myeloma cells (9-11),
memory B cells (12), naive B cells (13), centrocytes (14),
centroblasts (15-16), centrocytes (17), memory B cells (18),
naive B cells (19), normal B cells (20-38), multiple myeloma
cells (39), CD138+ cells (40), multiple myeloma cells (41-
46), tonsil plasma cells (47), bone marrow plasma cells (48),
multiple myeloma cells (49-60), centrocytes (61), plasma
bone marrow cells (62-70), plasma cell CD19+ (71), plasma
cell CD19- (72), multiple myeloma cells (73-75).

(28) TAHO3S5 (also referred herein as FL.J12681) was sig-
nificantly expressed in normal plasma cells, and more signifi-
cantly expressed on multiple myeloma cells (FIGS. 100A-
100B). FIGS. 100A-00B are shown as two panels. The panel
in FIG. 100A represents normal tissue from left to right as
follows: brain cerebellum (1), pancreas (2), fetal liver (3),
placenta (4), adrenal gland (5), kidney (6), small intestine (7),
colon (8), prostate (9), lung (10), uterus (11), bladder (12),
bone marrow (13), tonsil (14), spleen (15), thymus (16),
blood (17), fetal brain (18), salivary gland (19), testes (20),
heart (21), skeletal muscle (22) and mammary gland (23). The
panel in FIG. 100B represents the samples tested from left to
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right as follows: NK cells (1), neutrophils (2), CD4+ cells (3),
CD8+ cells (4), CD34+ cells (5), normal B cells (6), mono-
cytes (7), dendritic cells (8), multiple myeloma cells (9-11),
memory B cells (12), naive B cells (13), centrocytes (14),
centroblasts (15-16), centrocytes (17), memory B cells (18),
naive B cells (19), normal B cells (20-38), multiple myeloma
cells (39), CD138+ cells (40), multiple myeloma cells (41-
46), tonsil plasma cells (47), bone marrow plasma cells (48),
multiple myeloma cells (49-60), centrocytes (61), plasma
bone marrow cells (62-70), plasma cell CD19+ (71), plasma
cell CD19- (72), multiple myeloma cells (73-75).

(29) TAHO36 (also referred herein as UNQ12376) was
significantly expressed in normal plasma cells, and more
significantly expressed on multiple myeloma cells (FIGS.
101A-101B). FIGS. 101A-101B are shown as two panels.
The panel in FIG. 101A represents normal tissue from left to
right as follows: brain cerebellum (1), pancreas (2), fetal liver
(3), placenta (4), adrenal gland (5), kidney (6), small intestine
(7), colon (8), prostate (9), lung (10), uterus (1), bladder (12),
bone marrow (13), tonsil (14), spleen (15), thymus (16),
blood (17), fetal brain (18), salivary gland (19), testes (20),
heart (21), skeletal muscle (22) and mammary gland (23). The
panel in FIG. 101B represents the samples tested from left to
right as follows: NK cells (1), neutrophils (2), CD4+ cells (3),
CD8+ cells (4), CD34+ cells (5), normal B cells (6), mono-
cytes (7), dendritic cells (8), multiple myeloma cells (9-11),
memory B cells (12), naive B cells (13), centrocytes (14),
centroblasts (15-16), centrocytes (17), memory B cells (18),
naive B cells (19), normal B cells (20-38), multiple myeloma
cells (39), CD138+ cells (40), multiple myeloma cells (41-
46), tonsil plasma cells (47), bone marrow plasma cells (48),
multiple myeloma cells (49-60), centrocytes (61), plasma
bone marrow cells (62-70), plasma cell CD19+ (71), plasma
cell CD19- (72), multiple myeloma cells (73-75).

As TAHO1-36 have been identified as being significantly
expressed in B cells and in samples from B-cell associated
diseases, such as Non-Hodgkin’s lymphoma, follicular lym-
phoma and multiple myeloma as compared to non-B cells as
detected by microarray analysis, the molecules are excellent
targets for therapy of tumors in mammals, including B-cell
associated cancers, such as lymphomas, leukemias, myelo-
mas and other cancers of hematopoietic cells.

Example 2

Quantitative Analysis of TAHO mRNA Expression

In this assay, a 5' nuclease assay (for example, TagMan®)
and real-time quantitative PCR (for example, Mx3000P™
Real-Time PCR System (Stratagene, La Jolla, Calif.)), were
used to find genes that are significantly overexpressed in a
specific tissue type, such as B cells, as compared to a different
cell type, such as other primary white blood cell types, and
which further may be overexpressed in cancerous cells of the
specific tissue type as compared to non-cancerous cells of the
specific tissue type. The 5' nuclease assay reaction is a fluo-
rescent PCR-based technique which makes use of the 5' exo-
nuclease activity of Taq DNA polymerase enzyme to monitor
gene expression in real time. Two oligonucleotide primers
(whose sequences are based upon the gene or EST sequence
ofinterest) are used to generate an amplicon typical of a PCR
reaction. A third oligonucleotide, or probe, is designed to
detect nucleotide sequence located between the two PCR
primers. The probe is non-extendible by Taq DNA poly-
merase enzyme, and is labeled with a reporter fluorescent dye
and a quencher fluorescent dye. Any laser-induced emission
from the reporter dye is quenched by the quenching dye when



US 9,085,630 B2

169

the two dyes are located close together as they are on the
probe. During the PCR amplification reaction, the Taq DNA
polymerase enzyme cleaves the probe in a template-depen-
dent manner. The resultant probe fragments disassociate in
solution, and signal from the released reporter dye is free
from the quenching effect of the second fluorophore. One
molecule of reporter dye is liberated for each new molecule
synthesized, and detection of the unquenched reporter dye
provides the basis for quantitative interpretation of the data.

The 5' nuclease procedure is run on a real-time quantitative
PCR device such as the Mx3000™ Real-Time PCR System.
The system consists of a thermocycler, a quartz-tungsten
lamp, a photomultiplier tube (PMT) for detection and a com-
puter. The system amplifies samples in a 96-well format on a
thermocycler. During amplification, laser-induced fluores-
cent signal is collected in real-time through fiber optics cables
for all 96 wells, and detected atthe PMT. The system includes
software for running the instrument and for analyzing the
data. The starting material for the screen was mRNA (50
ng/well run in duplicate) isolated from a variety of different
white blood cell types (Neturophil (Neutr), Natural Killer
cells (NK), Dendritic cells (Dend.), Monocytes (Mono), T
cells (CD4+ and CD8+ subsets), stem cells (CD34+) as well
as 20 separate B cell donors (donor Ids 310, 330, 357, 362,
597, 635, 816, 1012, 1013, 1020, 1072, 1074, 1075, 1076,
1077, 1086, 1096, 1098, 1109, 1112) to test for donor vari-
ability. All RNA was purchased commercially (AllCells,
LLC, Berkeley, Calif.) and the concentration of each was
measured precisely upon receipt. The mRNA is quantitated
precisely, e.g., fluorometrically.

5' nuclease assay data are initially expressed as Ct, or the
threshold cycle. This is defined as the cycle at which the
reporter signal accumulates above the background level of
fluorescence. The ACt values are used as quantitative mea-
surement of the relative number of starting copies of a par-
ticular target sequence in a nucleic acid sample. As one Ct unit
corresponds to 1 PCR cycle or approximately a 2-fold relative
increase relative to normal, two units corresponds to a 4-fold
relative increase, 3 units corresponds to an 8-fold relative
increase and so on, one can quantitatively measure the rela-
tive fold increase in mRNA expression between two or more
different tissues. The lower the Ct value in a sample, the
higher the starting copy number of that particular gene. If a
standard curve is included in the assay, the relative amount of
each target can be extrapolated and facilitates viewing of the
data as higher copy numbers also have relative quantities (as
opposed to higher copy numbers have lower Ct values) and
also corrects for any variation of the generalized 1 Ct equals
a 2 fold increase rule. Using this technique, the molecules
listed below have been identified as being significantly over-
expressed (i.e., at least 2 fold) in a single (or limited number)
of'specific tissue or cell types as compared to a different tissue
or cell type (from both the same and difterent tissue donors)
with some also being identified as being significantly over-
expressed (i.e., at least 2 fold) in cancerous cells when com-
pared to normal cells of the particular tissue or cell type, and
thus, represent excellent polypeptide targets for therapy of
cancer in mammals.

Molecule specific expression in: as compared to:
DNA105250 (TAHO1) B cells non-B cells
DNA150004 (TAHO2) B cells non-B cells
DNA182432 (TAHO3) B cells non-B cells
DNA225785 (TAHO4) B cells non-B cells
DNA225786 (TAHOS) B cells/CD34+ cells non-B cells
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-continued
Molecule specific expression in: as compared to:
DNA225875 (TAHOS) B cells non-B cells
DNA226239 (TAHOR) B cells non-B cells
DNA226394 (TAHO9) B cells non-B cells
DNA226423 (TAHO10) B cells non-B cells
DNA227781 (TAHO11) B cells non-B cells
DNA227879 (TAHO12) B cells non-B cells
DNA260953 (TAHO13) B cells non-B cells
DNA335924 (TAHO16) B cells non-B cells
DNA340394 (TAHO17) B cells non-B cells
DNA225820 (TAHO25) B cells non-B cells
DNAS88116 (TAHO26) B cells non-B cells

Summary

TAHO1-TAHO6, TAHO8-TAHO13, TAHO16-TAHO17
and TAHO25-TAHO26 expression levels in total RNA iso-
lated from purified B cells or from B cells from 20 B cell
donors (310-1112) (AlllCells) and averaged (Avg. B) was
significantly higher than respective TAHO1-TAHOO,
TAHOS-TAHO13, TAHO16-17 and TAHO25-TAHO26
expression levels in total RNA isolated from several white
blood cell types, neutrophils (Neutr), natural killer cells (NK)
(a T cell subset), dendritic cells (Dend), monocytes (Mono),
CD4+ T cells, CD8+ T cells, CD34+ stem cells (data not
shown).

Accordingly, as TAHOI1-TAHO6, TAHOS-TAHOI13,
TAHO16-TAHO17 and TAHO25-TAHO26 are significantly
expressed on B cells as compared to non-B cells as detected
by TagMan analysis, the molecules are excellent targets for
therapy of tumors in mammals, including B-cell associated
cancers, such as lymphomas (i.e. Non-Hodgkin’s Lyphoma),
leukemias (i.e. chronic lymphocytic leukemia), myelomas
(i.e. multiple myeloma) and other cancers of hematopoietic
cells.

Example 3
In Situ Hybridization

In situ hybridization is a powerful and versatile technique
for the detection and localization of nucleic acid sequences
within cell or tissue preparations. It may be useful, for
example, to identify sites of gene expression, analyze the
tissue distribution of transcription, identify and localize viral
infection, follow changes in specific mRNA synthesis and aid
in chromosome mapping.

In situ hybridization was performed following an opti-
mized version of the protocol by Lu and Gillett, Cell Vision
1:169-176 (1994), using PCR-generated **P-labeled ribo-
probes. Briefly, formalin-fixed, paraffin-embedded human
tissues were sectioned, deparaffinized, deproteinated in pro-
teinase K (20 g/ml) for 15 minutes at 37° C., and further
processed for in situ hybridization as described by Lu and
Gillett, supra. A [>3-P] UTP-labeled antisense riboprobe was
generated from a PCR product and hybridized at 55° C.
overnight. The slides were dipped in Kodak NTB2 nuclear
track emulsion and exposed for 4 weeks.

33p-Riboprobe Synthesis

6.0 ul (125 mCi) of **P-UTP (Amersham BF 1002,

SA<2000 Ci/mmol) were speed vac dried. To each tube
containing dried **P-UTP, the following ingredients
were added:

2.0 pl 5x transcription buffer

1.0 ul DTT (100 mM)

2.0 Wl NTP mix (2.5 mM:10p; each of 10 mM GTP, CTP &

ATP+10 ul H,0)
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1.0 pl UTP (50 uM)
1.0 pl Rnasin
1.0 pl DNA template (1 pg)
1.0 ul H,O
1.0 ul RNA polymerase (for PCR products T3=AS, T7=S,
usually)

The tubes were incubated at 37° C. for one hour. 1.0 ul RQ1
DNase were added, followed by incubation at 37° C. for 15
minutes. 90 ul TE (10 mM Tris pH 7.6/1 mM EDTA pH 8.0)
were added, and the mixture was pipetted onto DE81 paper.
The remaining solution was loaded in a Microcon-50 ultra-
filtration unit, and spun using program 10 (6 minutes). The
filtration unit was inverted over a second tube and spun using
program 2 (3 minutes). After the final recovery spin, 100 ul
TE were added. 1 pl of the final product was pipetted on DES1
paper and counted in 6 ml of Biofluor II.

The probe was run on a TBE/urea gel. 1-3 pl of the probe or
5 ul of RNA Mrk I were added to 3 ul of loading buffer. After
heating on a 95° C. heat block for three minutes, the probe
was immediately placed on ice. The wells of gel were flushed,
the sample loaded, and run at 180-250 volts for 45 minutes.
The gel was wrapped in saran wrap and exposed to XAR film
with an intensifying screen in —=70° C. freezer one hour to
overnight.
33p-Hybridization

A. Pretreatment of Frozen Sections

The slides were removed from the freezer, placed on alu-
minium trays and thawed at room temperature for 5 minutes.
The trays were placed in 55° C. incubator for five minutes to
reduce condensation. The slides were fixed for 10 minutes in
4% paraformaldehyde on ice in the fume hood, and washed in
0.5xSSC for 5 minutes, at room temperature (25 ml 20xSSC+
975 ml SQ H,0). After deproteination in 0.5 pg/ml proteinase
K for 10 minutes at 37° C. (12.5 pl of 10 mg/ml stock in 250
ml prewarmed RNase-free RNAse buffer), the sections were
washed in 0.5xSSC for 10 minutes at room temperature. The
sections were dehydrated in 70%, 95%, 100% ethanol, 2
minutes each.

B. Pretreatment of Paraffin-Embedded Sections

The slides were deparaffinized, placed in SQ H,O, and
rinsed twice in 2xSSC at room temperature, for minutes each
time. The sections were deproteinated in 20 pg/ml proteinase
K (500 pl of 10 mg/ml in 250 ml RNase-free RNase buffer;
37°C., 15 minutes)—human embryo, or 8x proteinase K (100
ul in 250 ml Rnase buffer, 37° C., 30 minutes)—formalin
tissues. Subsequent rinsing in 0.5xSSC and dehydration were
performed as described above.

C. Prehybridization

The slides were laid out in a plastic box lined with Box
buffer (4xSSC, 50% formamide)—saturated filter paper.

D. Hybridization

1.0x10° cpm probe and 1.0 pl tRNA (50 mg/ml stock) per
slide were heated at 95° C. for 3 minutes. The slides were
cooled on ice, and 48 pl hybridization buffer were added per
slide. After vortexing, 50 ul **P mix were added to 50 pl
prehybridization on slide. The slides were incubated over-
night at 55° C.

E. Washes

Washing was done 2x10 minutes with 2xSSC, EDTA at
room temperature (400 ml 20xSSC+16 ml 0.25M EDTA,
V,=4 L), followed by RNaseA treatment at 37° C. for 30
minutes (500 pl of 10 mg/ml in 250 ml Rnase buffer=20
pg/ml), The slides were washed 2x10 minutes with 2xSSC,
EDTA at room temperature. The stringency wash conditions
were as follows: 2 hours at 55° C., 0.1xSSC, EDTA (20 ml
20xSSC+16 ml EDTA, V,=4 L).
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F. Oligonucleotides

In situ analysis was performed on a variety of DNA
sequences disclosed herein. The oligonucleotides employed
forthese analyses were obtained so as to be complementary to
the nucleic acids (or the complements thereof) as shown in the
accompanying figures.

(1)DNA225785 (TAHO4)

pl  5'-GGGCACCAAGAACCGAATCAT- (SEQ ID NO: 72)
3

P2 5'-CCTAGAGGCAGCGATTAAGGG- (SEQ ID NO: 73)
3

(2)DNA257955 (TAHO20)

pl  5'-TCAGCACGTGGATTCGAGTCA- (SEQ ID NO: 74)
3

P2 5'-GTGAGGACGGGGCGAGAC-3'  (SEQ ID NO: 75)

G. Results

In situ analysis was performed on a variety of DNA
sequences disclosed herein. The results from these analyses
are as follows.

(1) DNA225785 (TAHO4)

Expression was observed in lymphoid cells. Specifically,
in normal tissues, expression was observed in spleen and
lymph nodes and coincides with B cell areas, such as germi-
nal centers, mantle, and marginal zones. Significant expres-
sion was also observed in tissue sections of a variety of
malignant lymphomas, including Hodgkin’s lymphoma, fol-
licular lymphoma, diffuse large cell lymphoma, small lym-
phocytic lymphoma and non-Hodgkin’s lymphoma. This
data is consistent with the potential role of this molecule in
hematopoietic tumors, specifically B-cell tumors.

(2) DNA257955 (TAHO20)

Expression was observed in benign and neoplastic lym-
phoid cells. Specifically, in normal tissues, expression was
observed in B cell areas, such as germinal centers, mantle and
marginal zones, and in white pulp tissue of the spleen. This
data is consistent with the potential role of this molecule in
hematopoietic tumors, specifically B-cell tumors.

Example 4
Use of TAHO as a Hybridization Probe

The following method describes use of a nucleotide
sequence encoding TAHO as a hybridization probe for, i.e.,
detection of the presence of TAHO in a mammal.

DNA comprising the coding sequence of full-length or
mature TAHO as disclosed herein can also be employed as a
probe to screen for homologous DNAs (such as those encod-
ing naturally-occurring variants of TAHO) in human tissue
c¢DNA libraries or human tissue genomic libraries.

Hybridization and washing of filters containing either
library DNAs is performed under the following high strin-
gency conditions. Hybridization of radiolabeled TAHO-de-
rived probe to the filters is performed in a solution of 50%
formamide, 5xSSC, 0.1% SDS, 0.1% sodium pyrophosphate,
50 mM sodium phosphate, pH 6.8, 2xDenhardt’s solution,
and 10% dextran sulfate at 42° C. for 20 hours. Washing ofthe
filters is performed in an aqueous solution of 0.1xSSC and
0.1% SDS at 42° C.

DNAs having a desired sequence identity with the DNA
encoding full-length native sequence TAHO can then be iden-
tified using standard techniques known in the art.
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Example 5

Expression of TAHO in E. coli

This example illustrates preparation of an unglycosylated
form of TAHO by recombinant expression in E. coli.

The DNA sequence encoding TAHO is initially amplified
using selected PCR primers. The primers should contain
restriction enzyme sites which correspond to the restriction
enzyme sites on the selected expression vector. A variety of
expression vectors may be employed. An example of a suit-
able vector is pPBR322 (derived from . coli; see Bolivaretal.,
Gene, 2:95 (1977)) which contains genes for ampicillin and
tetracycline resistance. The vector is digested with restriction
enzyme and dephosphorylated. The PCR amplified
sequences are then ligated into the vector. The vector will
preferably include sequences which encode for an antibiotic
resistance gene, a trp promoter, a polyhis leader (including
the first six STII codons, polyhis sequence, and enterokinase
cleavage site), the TAHO coding region, lambda transcrip-
tional terminator, and an argU gene.

The ligation mixture is then used to transform a selected E.
coli strain using the methods described in Sambrook et al.,
supra. Transformants are identified by their ability to grow on
LB plates and antibiotic resistant colonies are then selected.
Plasmid DNA can be isolated and confirmed by restriction
analysis and DNA sequencing.

Selected clones can be grown overnight in liquid culture
medium such as LB broth supplemented with antibiotics. The
overnight culture may subsequently be used to inoculate a
larger scale culture. The cells are then grown to a desired
optical density, during which the expression promoter is
turned on.

After culturing the cells for several more hours, the cells
can be harvested by centrifugation. The cell pellet obtained by
the centrifugation can be solubilized using various agents
known in the art, and the solubilized TAHO protein can then
be purified using a metal chelating column under conditions
that allow tight binding of the protein.

TAHO may be expressed in E. coli in a poly-His tagged
form, using the following procedure. The DNA encoding
TAHO is initially amplified using selected PCR primers. The
primers will contain restriction enzyme sites which corre-
spond to the restriction enzyme sites on the selected expres-
sion vector, and other useful sequences providing for efficient
and reliable translation initiation, rapid purification on a
metal chelation column, and proteolytic removal with enter-
okinase. The PCR-amplified, poly-His tagged sequences are
then ligated into an expression vector, which is used to trans-
form an E. coli host based on strain 52 (W3110 fuhA(tonA)
Ton galE rpoHts(htpRts) clpP(laclq). Transformants are first
grown in LB containing 50 mg/ml carbenicillin at 30° C. with
shaking until an O.D. 600 of 3-5 is reached. Cultures are then
diluted 50-100 fold into CRAP media (prepared by mixing
3.57 g (NH,),SO,, 0.71 g sodium citrate.2H,0, 1.07 g KCl,
5.36 g Difco yeast extract, 5.36 g Sheffield hycase SF in 500
ml water, as well as 110 mM MPOS, pH 7.3, 0.55% (w/v)
glucose and 7 mM MgSO,) and grown for approximately
20-30 hours at 30° C. with shaking. Samples are removed to
verify expression by SDS-PAGE analysis, and the bulk cul-
ture is centrifuged to pellet the cells. Cell pellets are frozen
until purification and refolding.

E. coli paste from 0.5 to 1 L fermentations (6-10 g pellets)
is resuspended in 10 volumes (w/v) in 7 M guanidine, 20 mM
Tris, pH 8 buffer. Solid sodium sulfite and sodium tetrathion-
ate is added to make final concentrations of 0.1 M and 0.02 M,
respectively, and the solution is stirred overnight at 4° C. This
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step results in a denatured protein with all cysteine residues
blocked by sulfitolization. The solution is centrifuged at
40,000 rpm in a Beckman Ultracentifuge for 30 min. The
supernatant is diluted with 3-5 volumes of metal chelate
column buffer (6 M guanidine, 20 mM Tris, pH 7.4) and
filtered through 0.22 micron filters to clarify. The clarified
extract is loaded onto a 5 ml Qiagen Ni-NTA metal chelate
column equilibrated in the metal chelate column buffer. The
column is washed with additional buffer containing 50 mM
imidazole (Calbiochem, Utrol grade), pH 7.4. The protein is
eluted with buffer containing 250 mM imidazole. Fractions
containing the desired protein are pooled and stored at 4° C.
Protein concentration is estimated by its absorbance at 280
nm using the calculated extinction coefficient based on its
amino acid sequence.

The proteins are refolded by diluting the sample slowly
into freshly prepared refolding buffer consisting of: 20 mM
Tris, pH 8.6, 0.3 M NaCl, 2.5 M urea, 5 mM cysteine, 20 mM
glycine and 1 mM EDTA. Refolding volumes are chosen so
that the final protein concentration is between 50 to 100
micrograms/ml. The refolding solution is stirred gently at 4°
C. for 12-36 hours. The refolding reaction is quenched by the
addition of TFA to a final concentration of 0.4% (pH of
approximately 3). Before further purification of the protein,
the solution is filtered through a 0.22 micron filter and aceto-
nitrile is added to 2-10% final concentration. The refolded
protein is chromatographed on a Poros R1/H reversed phase
column using a mobile buffer of 0.1% TFA with elution with
a gradient of acetonitrile from 10 to 80%. Aliquots of frac-
tions with A280 absorbance are analyzed on SDS polyacry-
lamide gels and fractions containing homogeneous refolded
protein are pooled. Generally, the properly refolded species
of most proteins are eluted at the lowest concentrations of
acetonitrile since those species are the most compact with
their hydrophobic interiors shielded from interaction with the
reversed phase resin. Aggregated species are usually eluted at
higher acetonitrile concentrations. In addition to resolving
misfolded forms of proteins from the desired form, the
reversed phase step also removes endotoxin from the
samples.

Fractions containing the desired folded TAHO polypeptide
are pooled and the acetonitrile removed using a gentle stream
of nitrogen directed at the solution. Proteins are formulated
into 20 mM Hepes, pH 6.8 with 0.14 M sodium chloride and
4% mannitol by dialysis or by gel filtration using G25 Super-
fine (Pharmacia) resins equilibrated in the formulation buffer
and sterile filtered.

Certain of the TAHO polypeptides disclosed herein have
been successfully expressed and purified using this
technique(s).

Example 6
Expression of TAHO in Mammalian Cells

This example illustrates preparation of a potentially glyco-
sylated form of TAHO by recombinant expression in mam-
malian cells.

The vector, pRKS (see EP 307,247, published Mar. 15,
1989), is employed as the expression vector. Optionally, the
TAHO DNA is ligated into pRKS with selected restriction
enzymes to allow insertion of the TAHO DNA using ligation
methods such as described in Sambrook et al., supra. The
resulting vector is called pRKS-TAHO.

In one embodiment, the selected host cells may be 293
cells. Human 293 cells (ATCC CCL 1573) are grown to
confluence in tissue culture plates in medium such as DMEM
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supplemented with fetal calf serum and optionally, nutrient
components and/or antibiotics. About 10 ng pRKS-TAHO
DNA is mixed with about 1 pg DNA encoding the VA RNA
gene [Thimmappaya et al., Cell, 31:543 (1982)] and dis-
solved in 500 pl of 1 mM Tris-HCI, 0.1 mM EDTA, 0.227 M
CaCl,. To this mixture is added, dropwise, 500 pl of 50 mM
HEPES (pH 7.35), 280 mM NaCl, 1.5 mM NaPO,, and a
precipitate is allowed to form for 10 minutes at 25° C. The
precipitate is suspended and added to the 293 cells and
allowed to settle for about four hours at 37° C. The culture
medium is aspirated off and 2 ml of 20% glycerol in PBS is
added for 30 seconds. The 293 cells are then washed with
serum free medium, fresh medium is added and the cells are
incubated for about 5 days.

Approximately 24 hours after the transfections, the culture
medium is removed and replaced with culture medium
(alone) or culture medium containing 200 uCi/ml *>S-cys-
teine and 200 uCi/ml *°S-methionine. After a 12 hour incu-
bation, the conditioned medium is collected, concentrated on
a spin filter, and loaded onto a 15% SDS gel. The processed
gel may be dried and exposed to film for a selected period of
time to reveal the presence of TAHO polypeptide. The cul-
tures containing transfected cells may undergo further incu-
bation (in serum free medium) and the medium is tested in
selected bioassays.

In an alternative technique, TAHO may be introduced into
293 cells transiently using the dextran sulfate method
described by Somparyrac et al., Proc. Natl. Acad. Sci.,
12:7575 (1981). 293 cells are grown to maximal density in a
spinner flask and 700 pg pRKS-TAHO DNA is added. The
cells are first concentrated from the spinner flask by centrifu-
gation and washed with PBS. The DNA-dextran precipitate is
incubated on the cell pellet for four hours. The cells are
treated with 20% glycerol for 90 seconds, washed with tissue
culture medium, and re-introduced into the spinner flask con-
taining tissue culture medium, 5 pg/ml bovine insulin and 0.1
ng/ml bovine transferrin. After about four days, the condi-
tioned media is centrifuged and filtered to remove cells and
debris. The sample containing expressed TAHO can then be
concentrated and purified by any selected method, such as
dialysis and/or column chromatography.

In another embodiment, TAHO can be expressed in CHO
cells. The pRK5-TAHO can be transfected into CHO cells
using known reagents such as CaPO, or DEAE-dextran. As
described above, the cell cultures can be incubated, and the
medium replaced with culture medium (alone) or medium
containing a radiolabel such as **S-methionine. After deter-
mining the presence of TAHO polypeptide, the culture
medium may be replaced with serum free medium. Prefer-
ably, the cultures are incubated for about 6 days, and then the
conditioned medium is harvested. The medium containing
the expressed TAHO can then be concentrated and purified by
any selected method.

Epitope-tagged TAHO may also be expressed in host CHO
cells. The TAHO may be subcloned out of the pRKS vector.
The subclone insert can undergo PCR to fuse in frame with a
selected epitope tag such as a poly-his tag into a Baculovirus
expression vector. The poly-his tagged TAHO insert can then
be subcloned into a SV40 driven vector containing a selection
marker such as DHFR for selection of stable clones. Finally,
the CHO cells can be transfected (as described above) with
the SV40 driven vector. Labeling may be performed, as
described above, to verify expression. The culture medium
containing the expressed poly-His tagged TAHO can then be
concentrated and purified by any selected method, such as by
Ni**-chelate affinity chromatography.
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TAHO may also be expressed in CHO and/or COS cells by
a transient expression procedure or in CHO cells by another
stable expression procedure.

Stable expression in CHO cells is performed using the
following procedure. The proteins are expressed as an IgG
construct (immunoadhesin), in which the coding sequences
for the soluble forms (e.g. extracellular domains) of the
respective proteins are fused to an IgGl constant region
sequence containing the hinge, CH2 and CH2 domains and/or
is a poly-His tagged form.

Following PCR amplification, the respective DNAs are
subcloned in a CHO expression vector using standard tech-
niques as described in Ausubel et al., Current Protocols of
Molecular Biology, Unit 3.16, John Wiley and Sons (1997).
CHO expression vectors are constructed to have compatible
restriction sites 5' and 3' of the DNA of interest to allow the
convenient shuttling of cDNA’s. The vector used expression
in CHO cells is as described in Lucas et al., Nucl. Acids Res.
24:9 (1774-1779 (1996), and uses the SV40 early promoter/
enhancer to drive expression of the cDNA of interest and
dihydrofolate reductase (DHFR). DHFR expression permits
selection for stable maintenance of the plasmid following
transfection.

Twelve micrograms of the desired plasmid DNA is intro-
duced into approximately 10 million CHO cells using com-
mercially available transfection reagents Superfect® (Qui-
agen), Dosper® or Fugene® (Bochringer Mannheim). The
cells are grown as described in Lucas et al., supra. Approxi-
mately 3x10' cells are frozen in an ampule for further growth
and production as described below.

The ampules containing the plasmid DNA are thawed by
placement into water bath and mixed by vortexing. The con-
tents are pipetted into a centrifuge tube containing 10 mLs of
media and centrifuged at 1000 rpm for 5 minutes. The super-
natant is aspirated and the cells are resuspended in 10 mL of
selective media (0.2 um filtered PS20 with 5% 0.2 um diafil-
tered fetal bovine serum). The cells are then aliquoted into a
100 mL spinner containing 90 mL of selective media. After
1-2 days, the cells are transferred into a 250 mL spinner filled
with 150 mL selective growth medium and incubated at 37°
C. After another 2-3 days, 250 mL, 500 mL and 2000 mL
spinners are seeded with 3x10° cells/mL. The cell media is
exchanged with fresh media by centrifugation and resuspen-
sion in production medium. Although any suitable CHO
media may be employed, a production medium described in
U.S. Pat. No. 5,122,469, issued Jun. 16, 1992 may actually be
used. A 3 L production spinner is seeded at 1.2x10° cells/mL.
On day 0, the cell number pH ie determined. On day 1, the
spinner is sampled and sparging with filtered air is com-
menced. On day 2, the spinner is sampled, the temperature
shifted to 33° C., and 30 mL of 500 g/L. glucose and 0.6 mL.
ot 10% antifoam (e.g., 35% polydimethylsiloxane emulsion,
Dow Corning 365 Medical Grade Emulsion) taken. Through-
out the production, the pH is adjusted as necessary to keep it
at around 7.2. After 10 days, or until the viability dropped
below 70%, the cell culture is harvested by centrifugation and
filtering through a 0.22 um filter. The filtrate was either stored
at4° C. or immediately loaded onto columns for purification.

For the poly-His tagged constructs, the proteins are puri-
fied using a Ni-NTA column (Qiagen). Before purification,
imidazole is added to the conditioned media to a concentra-
tion of 5 mM. The conditioned media is pumped onto a 6 ml
Ni-NTA column equilibrated in 20 mM Hepes, pH 7.4, buffer
containing 0.3 M NaCl and 5 mM imidazole at a flow rate of
4-5 ml/min. at 4° C. After loading, the column is washed with
additional equilibration buffer and the protein eluted with
equilibration buffer containing 0.25 M imidazole. The highly
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purified protein is subsequently desalted into a storage buffer
containing 10 mM Hepes, 0.14 M NaCl and 4% mannitol, pH
6.8, with a 25 ml G25 Superfine (Pharmacia) column and
stored at —80° C.

Immunoadhesin (Fc-containing) constructs are purified
from the conditioned media as follows. The conditioned
medium is pumped onto a 5 ml Protein A column (Pharmacia)
which had been equilibrated in 20 mM Na phosphate buffer,
pH 6.8. After loading, the column is washed extensively with
equilibration buffer before elution with 100 mM citric acid,
pH 3.5. The eluted protein is immediately neutralized by
collecting 1 ml fractions into tubes containing 275 pl.of 1 M
Tris buffer, pH 9. The highly purified protein is subsequently
desalted into storage buffer as described above for the poly-
His tagged proteins. The homogeneity is assessed by SDS
polyacrylamide gels and by N-terminal amino acid sequenc-
ing by Edman degradation.

Certain of the TAHO polypeptides disclosed herein have
been successfully expressed and purified using this
technique(s).

Example 7
Expression of TAHO in Yeast

The following method describes recombinant expression
of TAHO in yeast.

First, yeast expression vectors are constructed for intracel-
Iular production or secretion of TAHO from the ADH?2/
GAPDH promoter. DNA encoding TAHO and the promoter is
inserted into suitable restriction enzyme sites in the selected
plasmid to direct intracellular expression of TAHO. For
secretion, DNA encoding TAHO can be cloned into the
selected plasmid, together with DNA encoding the ADH2/
GAPDH promoter, a native TAHO signal peptide or other
mammalian signal peptide, or, for example, a yeast alpha-
factor or invertase secretory signal/leader sequence, and
linker sequences (if needed) for expression of TAHO.

Yeast cells, such as yeast strain AB110, can then be trans-
formed with the expression plasmids described above and
cultured in selected fermentation media. The transformed
yeast supernatants can be analyzed by precipitation with 10%
trichloroacetic acid and separation by SDS-PAGE, followed
by staining of the gels with Coomassie Blue stain.

Recombinant TAHO can subsequently be isolated and
purified by removing the yeast cells from the fermentation
medium by centrifugation and then concentrating the
medium using selected cartridge filters. The concentrate con-
taining TAHO may further be purified using selected column
chromatography resins.

Certain of the TAHO polypeptides disclosed herein have
been successfully expressed and purified using this
technique(s).

Example 8

Expression of TAHO in Baculovirus-Infected Insect
Cells

The following method describes recombinant expression
of TAHO in Baculovirus-infected insect cells.

The sequence coding for TAHO is fused upstream of an
epitope tag contained within a baculovirus expression vector.
Such epitope tags include poly-his tags and immunoglobulin
tags (like Fe regions of IgG). A variety of plasmids may be
employed, including plasmids derived from commercially
available plasmids-such as pV1.1393 (Novagen). Briefly, the
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sequence encoding TAHO or the desired portion of the coding
sequence of TAHO such as the sequence encoding an extra-
cellular domain of a transmembrane protein or the sequence
encoding the mature protein if the protein is extracellular is
amplified by PCR with primers complementary to the 5' and
3'regions. The 5' primer may incorporate flanking (selected)
restriction enzyme sites. The product is then digested with
those selected restriction enzymes and subcloned into the
expression vector.

Recombinant baculovirus is generated by co-transfecting
the above plasmid and BaculoGold™ virus DNA (Pharmin-
gen) into Spodoptera frugiperda (“S19”) cells (ATCC CRL
1711) wusing lipofectin (commercially available from
GIBCO-BRL). After 4-5 days of incubation at 28° C., the
released viruses are harvested and used for further amplifica-
tions. Viral infection and protein expression are performed as
described by O’Reilley et al., Baculovirus expression vec-
tors: A Laboratory Manual, Oxford: Oxford University Press
(1994).

Expressed poly-his tagged TAHO can then be purified, for
example, by Ni**-chelate affinity chromatography as follows.
Extracts are prepared from recombinant virus-infected Sf9
cells as described by Rupert et al., Nature, 362:175-179
(1993). Briefly, S19 cells are washed, resuspended in sonica-
tion buffer (25 mL Hepes, pH 7.9; 12.5 mM MgCl,; 0.1 mM
EDTA; 10% glycerol; 0.1% NP-40; 0.4 M KCl), and soni-
cated twice for 20 seconds on ice. The sonicates are cleared by
centrifugation, and the supernatant is diluted 50-fold in load-
ing buffer (50 mM phosphate, 300 mM NaCl, 10% glycerol,
pH 7.8) and filtered through a 0.45 um filter. A Ni**-NTA
agarose column (commercially available from Qiagen) is pre-
pared with a bed volume of 5 mL,, washed with mL of water
and equilibrated with 25 mL of loading buffer. The filtered
cell extract is loaded onto the column at 0.5 mL per minute.
The column is washed to baseline A, 5, with loading buffer, at
which point fraction collection is started. Next, the column is
washed with a secondary wash buffer (50 mM phosphate; 300
mM NaCl, 10% glycerol, pH 6.0), which elutes nonspecifi-
cally bound protein. After reaching A, baseline again, the
column is developed with a 0 to 500 mM Imidazole gradient
in the secondary wash bufter. One ml fractions are collected
and analyzed by SDS-PAGE and silver staining or Western
blot with Ni**-NTA-conjugated to alkaline phosphatase
(Qiagen). Fractions containing the eluted His,-tagged
TAHO are pooled and dialyzed against loading buffer.

Alternatively, purification of the IgG tagged (or Fc tagged)
TAHO can be performed using known chromatography tech-
niques, including for instance, Protein A or protein G column
chromatography.

Certain of the TAHO polypeptides disclosed herein have
been successfully expressed and purified using this
technique(s).

Example 9
Preparation of Antibodies that Bind TAHO

This example illustrates preparation of monoclonal anti-
bodies which can specifically bind TAHO.

Techniques for producing the monoclonal antibodies are
known in the art and are described, for instance, in Goding,
supra. Immunogens that may be employed include purified
TAHO, fusion proteins containing TAHO, and cells express-
ing recombinant TAHO on the cell surface. Selection of the
immunogen can be made by the skilled artisan without undue
experimentation.



US 9,085,630 B2

179

Mice, such as Balb/c, are immunized with the TAHO
immunogen emulsified in complete Freund’s adjuvant and
injected subcutaneously or intraperitoneally in an amount
from 1-100 micrograms. Alternatively, the immunogen is
emulsified in MPL-TDM adjuvant (Ribi Immunochemical
Research, Hamilton, Mont.) and injected into the animal’s
hind foot pads. The immunized mice are then boosted 10to 12
days later with additional immunogen emulsified in the
selected adjuvant. Thereafter, for several weeks, the mice
may also be boosted with additional immunization injections.
Serum samples may be periodically obtained from the mice
by retro-orbital bleeding for testing in ELISA assays to detect
anti-TAHO antibodies.

After a suitable antibody titer has been detected, the ani-
mals “positive” for antibodies can be injected with a final
intravenous injection of immunogen. Three to four days later,
the mice are sacrificed and the spleen cells are harvested. The
spleen cells are then fused (using 35% polyethylene glycol) to
a selected murine myeloma cell line such as P3X63AgU.1,
available from ATCC, No. CRL 1597. The fusions generate
hybridoma cells which can then be plated in 96 well tissue
culture plates containing HAT (hypoxanthine, aminopterin,
and thymidine) medium to inhibit proliferation of non-fused
cells, myeloma hybrids, and spleen cell hybrids.

The hybridoma cells will be screened in an ELISA for
reactivity against immunogen. Determination of “positive”
hybridoma cells secreting the desired monoclonal antibodies
against immunogen is within the skill in the art.

The positive hybridoma cells can be injected intraperito-
neally into syngeneic Balb/c mice to produce ascites contain-
ing the anti-immunogen monoclonal antibodies. Alterna-
tively, the hybridoma cells can be grown in tissue culture
flasks or roller bottles. Purification of the monoclonal anti-
bodies produced in the ascites can be accomplished using
ammonium sulfate precipitation, followed by gel exclusion
chromatography. Alternatively, affinity chromatography
based upon binding of antibody to protein A or protein G can
be employed.

Antibodies directed against certain of the TAHO polypep-
tides disclosed herein can be successfully produced using this
technique(s). More specifically, functional monoclonal anti-
bodies that are capable of recognizing and binding to TAHO
protein (as measured by standard ELISA, FACS sorting
analysis and/or immunohistochemistry analysis) can be suc-
cessfully generated against the following TAHO proteins as

disclosed herein: TAHO1 (DNA105250), TAHO2
(DNA150004), TAHO3 (DNA182432), TAHO4
(DNA225785), TAHOS (DNA225786), TAHO6
(DNA225875), TAHO7 (DNA226179), TAHO8
(DNA226239), TAHO9  (DNA226239), TAHOI10
(DNA226423), TAHO11 (DNA227781), TAHOI12
(DNA227879), TAHO13 (DNA256363), TAHOI14
(DNA332467), TAHO15  (DNA58721), TAHOI6
(DNA335924), TAHO17 (DNA340394), TAHOI8
(DNA56041), TAHO19 (DNA359607), TAHO20
(DNA257955), TAHO21 (DNA329863), TAHO22
(DNA346528), TAHO23 (DNA212930) and TAHO24
(DNA335918), TAHO 25 (DNA225820), TAHO26
(DNA88116), and TAHO27 (DNA227752), TAHO28
(DNA119476), TAHO29 (DNA254890), TAHO30
(DNA219240), TAHO31  (DNA37151), TAHO32
(DNA210233), TAHO33  (DNA35918), TAHO34
(DNA260038), TAHO35 (DNA334818) and TAHO36
(DNA257501).

In addition to the preparation of monoclonal antibodies
directed against the TAHO polypeptides as described herein,
many of the monoclonal antibodies can be successfully con-
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jugated to a cell toxin for use in directing the cellular toxin to
a cell (or tissue) that expresses a TAHO polypeptide of inter-
ested (both in vitro and in vivo). For example, toxin (e.g.,
DM1) derivitized monoclonal antibodies can be successfully
generated to the following TAHO polypeptides as described
herein:. TAHO1 (DNA105250), TAHO2 (DNA150004),
TAHO3 (DNA182432), TAHO4 (DNA225785), TAHOS

(DNA225786), TAHO6 (DNA225875), TAHO7
(DNA226179), TAHOS (DNA226239), TAHO9
(DNA226239), TAHO10 (DNA226423), TAHOI11
(DNA227781), TAHO12 (DNA227879), TAHOI13
(DNA256363), TAHO14 (DNA332467), TAHOI1S
(DNA58721), TAHO16  (DNA335924), TAHO17
(DNA340394), TAHO18  (DNAS56041), TAHOI19
(DNA59607), TAHO20  (DNA257955), TAHO21
(DNA329863), TAHO22 (DNA346528), TAHO23
(DNA212930) and TAHO24 (DNA335918), TAHO 25
(DNA225820), TAHO26  (DNAS88116), TAHO27
(DNA227752), TAHO28 (DNA119476), TAHO29
(DNA254890), TAHO30 (DNA219240), TAHO31
(DNA37151), TAHO32  (DNA210233), TAHO33
(DNA35918), TAHO34  (DNA260038), TAHO35

(DNA334818) and TAHO36 (DNA257501).
Example 10

Purification of TAHO Polypeptides Using Specific
Antibodies

Native or recombinant TAHO polypeptides may be puri-
fied by a variety of standard techniques in the art of protein
purification. For example, pro-TAHO polypeptide, mature
TAHO polypeptide, or pre-TAHO polypeptide is purified by
immunoaffinity chromatography using antibodies specific for
the TAHO polypeptide of interest. In general, an immunoaf-
finity column is constructed by covalently coupling the anti-
TAHO polypeptide antibody to an activated chromatographic
resin.

Polyclonal immunoglobulins are prepared from immune
sera either by precipitation with ammonium sulfate or by
purification on immobilized Protein A (Pharmacia LKB Bio-
technology, Piscataway, N.J.). Likewise, monoclonal anti-
bodies are prepared from mouse ascites fluid by ammonium
sulfate precipitation or chromatography on immobilized Pro-
tein A. Partially purified immunoglobulin is covalently
attached to a chromatographic resin such as CnBr-activated
SEPHAROSE™ (Pharmacia LKB Biotechnology). The anti-
body is coupled to the resin, the resin is blocked, and the
derivative resin is washed according to the manufacturer’s
instructions.

Such an immunoaffinity column is utilized in the purifica-
tion of TAHO polypeptide by preparing a fraction from cells
containing TAHO polypeptide in a soluble form. This prepa-
ration is derived by solubilization of the whole cell or of a
subcellular fraction obtained via differential centrifugation
by the addition of detergent or by other methods well known
in the art. Alternatively, soluble TAHO polypeptide contain-
ing a signal sequence may be secreted in useful quantity into
the medium in which the cells are grown.

A soluble TAHO polypeptide-containing preparation is
passed over the immunoaffinity column, and the column is
washed under conditions that allow the preferential absor-
bance of TAHO polypeptide (e.g., high ionic strength buffers
in the presence of detergent). Then, the column is eluted
under conditions that disrupt antibody/TAHO polypeptide
binding (e.g., a low pH bufter such as approximately pH 2-3,
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or a high concentration of a chaotrope such as urea or thio-
cyanate ion), and TAHO polypeptide is collected.

Example 11
In Vitro Tumor Cell Killing Assay

Mammalian cells expressing the TAHO polypeptide of
interest may be obtained using standard expression vector and
cloning techniques. Alternatively, many tumor cell lines
expressing TAHO polypeptides of interest are publicly avail-
able, for example, through the ATCC and can be routinely
identified using standard ELISA or FACS analysis. Anti-
TAHO polypeptide monoclonal antibodies (commercially
available and toxin conjugated derivatives thereof) may then
be employed in assays to determine the ability of the antibody
to kill TAHO polypeptide expressing cells in vitro.

For example, cells expressing the TAHO polypeptide of
interest are obtained as described above and plated into 96
well dishes. In one analysis, the antibody/toxin conjugate (or
naked antibody) is included throughout the cell incubation for
aperiod of 4 days. In a second independent analysis, the cells
are incubated for 1 hour with the antibody/toxin conjugate (or
naked antibody) and then washed and incubated in the
absence of antibody/toxin conjugate for a period of 4 days.
Cell viability is then measured using the Cell Titer-Glo Lumi-
nescent Cell Viability Assay from Promega (Cat#G7571).
Untreated cells serve as a negative control.

B cell lines (ARH-77, BJAB, Daudi, DOHH-2, Su-DHL -4,
Raji and Ramos) were prepared at 5000 cells/well in separate
sterile round bottom 96 well tissue culture treated plates
(Cellstar 650 185). Cells were assay media (RPMI 1460, 1%
L-Glutamine, 10% fetal bovine serum (FBS; from Hyclone)
and 10 mM HEPES). Cells were immediately placed in a 37°
C. incubator overnight. Antibody drug conjugates (using
commercially available anti-CD19, anti-CD20, anti-CD21,
anti-CD79A, anti-CD79B) were diluted at 2x10 pg/ml in
assay medium. Conjugates were linked with crosslinkers
SMCC or disulfide linker SPP to DM1 toxin. Further, conju-
gates may be linked with Vc-PAB to MMAE toxin. Herceptin
based conjugates (SMCC-DM1 or SPP-DM1) were used as
negative controls. Free [L.-DM1 equivalent to the conjugate
loading dose was used as a positive control. Samples were
vortexed to ensure homogenous mixture prior to dilution. The
antibody drug conjugates were further diluted serially 1:3.
The cell lines were loaded 50 pl of each sample per row using
a Rapidplate® 96/384 Zymark automation system. When the
entire plate was loaded, the plates were reincubated for 3 days
to permit the toxins to take effect. The reactions were stopped
by applying 10 ul/well of Cell Glo (Promega, Cat. #G7571/
2/3) to all the wells for 10 minutes. The 100 pl of the stopped
well were transferred into 96 well white tissue culture treated
plates, clear bottom (Costar 3610) and the luminescence was
read and reported as relative light units (RLU). TAHO anti-
bodies for this experiment included commercially available
antibodies, including anti-TAHO4/CD79a (Caltag Z1.7-4),
anti-TAHOS5/CD79b (Biomeda SNB8), anti-TAHO6/CD21
(ATCC HBS), anti-TAHO26/CD22 (Leinco RFB-4) and anti-
TAHO25/CD19 (Biomeda CB-19).

Summary

(1) Anti-TAHO26/CD22 antibody conjugated to DM1
toxin (CD22-SPP-DM1 and CD22-SMCC-DM1) showed
significant tumor cell killing when compared to anti-
TAHO26/CD22 antibody alone or negative control anti-
HER2 conjugated to DM1 toxin (anti-HER2-SMCC-DM1)
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in RAJT or RAMOS cells. Further, greater tumor cell killing
was observed with CD22-SPP-DM1 compared to CD22-
SMCC-DM1.

(2) Anti-TAHO25/CD19 antibody conjugated to DM1
toxin (CD19-SPP-DM1 and CD19-SMCC-DM1) showed
significant tumor cell killing when compared to anti-
TAHO25/CD19 antibody alone or negative control anti-
HER2 conjugated to DM1 toxin (anti-HER2-SMCC-DM1)
in RAJT or RAMOS cells. Further, greater tumor cell killing
was observed with CD19-SMCC-DM1 compared to CD19-
SPP-DM1.

(3) Anti-TAHO6/CD21 antibody conjugated to DM1 toxin
(CD21-SPP-DM1 and CD2-SMCC-DM1) showed weak
tumor cell killing when compared to anti-TAHO6/CD21 anti-
body alone or negative control anti-HER2 conjugated to DM1
toxin (anti-HER2-SMCC-DM1) in RAJI or RAMOS cells.
Further, greater tumor cell killing was observed with CD21-
SPP-DM1 compared to CD21-SMCC-DM1.

(4) Anti-TAHO4/CD79A antibody conjugated to DM1
toxin (CD79A-SMCC-DM1) showed significant tumor cell
killing when compared to anti-TAHO4/CD79A antibody
alone or negative control anti-HER2 conjugated to DM1
toxin (anti-HER2-SMCC-DM1) in RAMOS cells.

(5) Anti-TAHOS5/CD79B antibody conjugated to DM1
toxin (CD79BSMCC-DM1) showed significant tumor cell
killing when compared to anti-TAHOS/CD79B antibody
alone or negative control anti-HER2 conjugated to DM1
toxin (anti-HER2-SMCC-DM1) in RAJI or RAMOS cells.

Anti-TAHO polypeptide monoclonal antibodies are useful
for reducing in vitro tumor growth of tumors, including B-cell
associated cancers, such as lymphomas (i.e. Non-Hodgkin’s
Lyphoma), leukemias (i.e. chronic lymphocytic leukemia),
myelomas (i.e. multiple myeloma) and other cancers of
hematopoietic cells.

Example 12
In Vivo Tumor Cell Killing Assay

To test the efficacy of conjugated or unconjugated anti-
TAHO polypeptide monoclonal antibodies, the effect of anti-
TAHO antibody on tumors in mice were analyzed. Female
CB17 ICR SCID mice (6-8 weeks of age from Charles Rivers
Laboratories; Hollister, Calif.) were inoculated subcutane-
ously with 5x10° RATI cells or 2x10” BIJAB-luciferase cells.
Tumor volume was calculated based on two dimensions,
measured using calipers, and was expressed in mm> accord-
ing to the formula: V=0.5axb?, where a and b are the long and
the short diameters of the tumor, respectively. Data collected
from each experimental group were expressed as mean+SE.
Mice were separated into groups of 8-10 mice with a mean
tumor volume between 100-200 mm?>, at which point intra-
venous (i.v.) treatment began at the antibody dose of 5 mg/kg
weekly for two to three weeks. Tumors were measured either
once or twice a week throughout the experiment. Mice were
euthanized before tumor volumes reached 3000 mm> or when
tumors showed signs of impending ulceration. All animal
protocols were approved by an Institutional Animal Care and
Use Committee (IACUC). Linkers between the antibody and
the toxin that were used were SPP, SMCC or cys-MC-vc-PAB
(a valine-citrulline (vc) dipeptide linker reagent having a
maleimide component and a para-aminobenzylcarbamoyl
(PAB) self-immolative component. Toxins used were DM1 or
MMAE. TAHO antibodies for this experiment included com-
mercially available antibodies, including anti-TAHO4/
CD79a (Caltag 71.7-4), anti-TAHOS5/CD79b (Biomeda
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SN8), anti-TAHO6/CD21 (ATCC HBI135) and anti-
TAHO25/CD19 (Biomeda CB-19).

Summary

(1) Anti-TAHO6/CD21 antibody conjugated with DM1
toxin (anti-CD21-SPP-DM1) showed inhibition of tumor
growth in SCID mice with RAJI tumors when treated weekly
with 5 mg/kg of antibody compared to anti-CD21 antibodies
and herceptin antibodies conjugated to DM1 toxin (anti-Her-
ceptin-SMCC-DM1 and anti-Herceptin-SPP-DM1). Specifi-
cally, at day 19, 8 out of 8 mice treated with anti-CD21-SPP-
DM1 showed complete regression of tumors. Atday 19, 8 out
of 8 mice treated with anti-CD21, anti-herceptin-SPP-DM1,
anti-herceptin-SMCC-DM1  or anti-CD21-SMCC-DM1
showed tumor incidence. At day 19, 7 out of 8 mice treated
with anti-CD20-SMCC-DM1 antibody showed tumor inci-
dence.

(2) Anti-TAHO6/CD21 antibody conjugated with MMAE
toxin (anti-CD21-cys-Mc-vc-PAB-MMAE) showed inhibi-
tion of tumor growth in SCID mice with RAJI tumors when
treated with 5 mg/kg of antibody compared to negative con-
trol anti-CD1 antibody or anti-herceptin antibody. Specifi-
cally at day 14, 5 out of 9 mice treated with anti-CD21-cys-
MC-vc-PAB-MMAE showed partical regression of tumors
and 4 out of 9 mice treated with anti-CD21-cys-MC-vc-PAB-
MMAE showed complete regression of tumors. At day 14, 10
out of 10 mice treated with anti-herceptin or anti-CD21 anti-
body showed tumor incidence.

(3) Anti-TAHO25/CD19 antibody conjugated with DM1
toxin (anti-CD19-SPP-DM1) showed inhibition of tumor
growth in SCID mice with RAJI tumors when treated with 5
mg/kg of antibody compared to negative control anti-CD19
antibody conjugated to DM1 (anti-CD19-SMCC-DM1),
anti-CD22 antibody conjugated to DM1 (anti-CD22-SMCC-
DM1) and anti-herceptin antibody conjugated to DM1 (anti-
herceptin-smcc-DM1 or anti-herceptin-spp-DM1). Specifi-
cally at day 14, 2 out of 6 mice treated with anti-CD19-SPP-
DM1 showed partical regression of tumors and 3 out of 6 mice
treated with anti-CD19-SPP-DM1 showed complete regres-
sion of tumors. At day 14, 8 out of 8 mice treated with
anti-herceptin-SPP-DM1, anti-herceptin-SMCC-DM1, anti-
CD19-SMCC-DM1 or anti-CD22-SMCC-DM1 showed
tumor incidence.

(4) Anti-TAHO4/CD79A antibody conjugated with DM1
(anti-CD79A-SMCC-DM1) showed inhibition of tumor
growth in SCID mice with RAMOS tumors compared to
negative control, anti-herceptin-SMCC-DM1.

(5) Anti-TAHOS/CD79B antibody conjugated with DM1
(anti-CD79B-SMCC-DM1) showed inhibition of tumor
growth in SCID mice with RAMOS tumors compared to
negative control, anti-herceptin-SMCC-DMA. Anti-TAHOS/
CD79B antibody conjugated with DM1 (anti-CD79B-
SMCC-DM1) showed inhibition of tumor growth in SCID
mice with BJAB-luciferase tumors compared to negative con-
trol, anti-herceptin-SMCC-DM1 or anti-herceptin antibody.
The level of inhibition by anti-CD79B-SMCC-DM!1 antibod-
ies was similar to the level of inhibition by anti-CD20 anti-
bodies. Specifically at day 15, 1 out of 10 mice treated with
anti-CD79B-SMCC-DM1 showed partical regression of
tumors and 9 out of 10 mice treated with anti-CD79B-SMCC-
DM1 showed complete regression of tumors. At day 15, 10
out of 10 mice treated with anti-herceptin-SMCC-DM1, anti-
herceptin antibody showed tumor incidence. At day 15, 5 out
of 10 mice treated with anti-CD20 antibodies showed partial
regression of tumors.

Anti-TAHO polypeptide monoclonal antibodies are useful
for reducing in vivo tumor growth of tumors in mammals,
including B-cell associated cancers, such as lymphomas (i.e.
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Non-Hodgkin’s Lyphoma), leukemias (i.e. chronic lympho-
cytic leukemia), myelomas (i.e. multiple myeloma) and other
cancers of hematopoietic cells.

Example 13
Immunohistochemistry

To determine tissue expression of TAHO polypeptide and
to confirm the microarray results from Example 1, immuno-
histochemical detection of TAHO polypeptide expression
was examined in snap-frozen and formalin-fixed paraffin-
embedded (FFPE) lymphoid tissues, including palatine ton-
sil, spleen, lymph node and Peyer’s patches from the Genen-
tech Human Tissue Bank.

Prevalence of TAHO target expression was evaluated on
FFPE lymphoma tissue microarrays (Cybrdi) and a panel of
24 frozen human lymphoma specimens. Frozen tissue speci-
mens were sectioned at 5 um, air-dried and fixed in acetone
for 5 minutes prior to immunostaining. Paraffin-embedded
tissues were sectioned at 5 pum and mounted on SuperFrost
Plus microscope slides (VWR).

For frozen sections, slides were placed in TBST, 1% BSA
and 10% normal horse serum containing 0.05% sodium azide
for 30 minutes, then incubated with Avidin/Biotin blocking
kit (Vector) reagents before addition of primary antibody.
Mouse monoclonal primary antibodies (commercially avail-
able) were detected with biotinylated horse anti-mouse IgG
(Vector), followed by incubation in Avidin-Biotin peroxidase
complex (ABC Elite, Vector) and metal-enhanced diami-
nobenzidine tetrahydrochloride (DAB, Pierce). Control sec-
tions were incubated with isotype-matched irrelevant mouse
monoclonal antibody (Pharmingen) at equivalent concentra-
tion. Following application of the ABC-HRP reagent, sec-
tions were incubated with biotinyl-tyramide (Perkin Elmer)
in amplification diluent for 5-10 minutes, washed, and again
incubated with ABC-HRP reagent. Detection was using DAB
as described above.

FFPE human tissue sections were dewaxed into distilled
water, treated with Target Retrieval solution (Dako) in a boil-
ing water bath for 20 minutes, followed by a 20 minute
cooling period. Residual endogenous peroxidase activity was
blocked using 1x Blocking Solution (KPL) for 4 minutes.
Sections were incubated with Avidin/Biotin blocking
reagents and Blocking Buffer containing 10% normal horse
serum before addition of the monoclonal antibodies, diluted
t0 0.5-5.0 pg/ml in Blocking Bufter. Sections were then incu-
bated sequentially with biotinylated anti-mouse secondary
antibody, followed by ABC-HRP and chromogenic detection
with DAB. Tyramide Signal Amplification, described above,
was used to increase sensitivity of staining for a number of
TAHO targets (CD21, CD22, HLA-DOB).

Summary

(1) TAHO26 (CD22) showed strong labeling of mantle
zone B cells and weaker, but significant labeling of germinal
centers as detected with primary antibody clone RFB-4
(Leinco) in frozen human tonsil tissue and clone 22C04 (Neo-
markers) in FFPE human tonsil tissue (data not shown).

(2) TAHO10 (HLA-DOB) showed punctuate labeling pat-
tern, possibly due to labeling of TAHO10 on intracellular
vesicles as detected with clone DOB.L1 (BD/Pharmingen) in
FFPE human tonsil tissue (data not shown).

(3) TAHOS (CD72) showed punctuate labeling pattern,
possibly due to labeling of TAHOS on intracellular vesicles as
detected with clone J4-117 (BD/Pharmingen) in frozen
human tonsil tissue (data not shown).
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(4) TAHO1 (CD180) showed punctuate labeling pattern,
possibly due to labeling of TAHO1 on intracellular vesicles as
detected with clone MHR73 (Serotec) in frozen human tonsil
tissue (data not shown).

(5) TAHOG6 (CD21) showed strong labeling of follicular
dendritic cells in germinal centers and mature B cells within
mantle zone as detected with clone HB-135 (ATCC) in FFPE
human tonsil tissue and using tyramide signal amplification
(TSA) (data not shown).

(6) TAHO11(CXCRS5) showed significant labeling in both
mantle zone and germinal centers as detected with clone
51505 (R&D Systems) and using a Cy3-conjugated anti-
mouse antibody (R&D Systems) in frozen human tonsil.

Accordingly, in light of TAHO1, TAHO6, TAHOS,
TAHO10, TAHO11 and TAHO26 expression pattern as
assessed by immunohistochemistry in tonsil samples, a lym-
phoid organ where B cells develop, the molecules are excel-
lent targets for therapy of tumors in mammals, including
B-cell associated cancers, such as lymphomas (i.e. Non-
Hodgkin’s Lyphoma), leukemias (i.e. chronic lymphocytic
leukemia), myelomas (i.e. multiple myeloma) and other can-
cers of hematopoietic cells.

Example 14
Flow Cytometry

To determine the expression of TAHO molecules, FACS
analysis was performed using a variety of cells, including
normal cells and diseased cells, such as chronic lymphocytic
leukemia (CLL) cells.

A. Normal Cells: TAHO2 (CD20), TAHO1 (CD180),
TAHO26 (CD22), TAHO4 (CD79A), TAHOS (CD79B,
TAHOR (CD72), TAHO11 (CXCRS)

For tonsil B cell subtypes, the fresh tonsil was minced in
cold HBSS and passed through a 70 um cell strainer. Cells
were washed once and counted. CD19+ B cells were enriched
using the AutoMACS (Miltenyi). Briefly, tonsil cells were
blocked with human IgG, incubated with anti-CD19 micro-
beads, and washed prior to positive selection over the
AutoMACS. A fraction of CD19+ B cells were saved for flow
cytometric analysis of plasma cells. Remaining CD19+ cells
were stained with FITC-CD77, PE-IgD, and APC-CD38 for
sorting of B-cell subpopulations. CD19+ enrichment was
analyzed using PE-Cy5-CD19, and purity ranged from
94-98% CD19+. Tonsil B subpopulations were sorted on the
MoFlo by Michael Hamilton at flow rate 18,000-20,000 cells/
second. Follicular mantle cells were collected as the IgD+/
CD38- fraction, memory B cells were IgD—/CD38-, centro-
cytes were IgD-/CD38+/CD77-, and centroblasts were
1gD-/CD38+/CD77+. Cells were either stored in 50% serum
overnight, or stained and fixed with 2% paraformaldehyde.
For plasma cell analysis, total tonsil B cells were stained with
CD138-PE, CD20-FITC, and biotinylated antibody to the
target of interest detected with streptavidin-PE-Cy5. Tonsil B
subpopulations were stained with biotinylated antibody to the
target of interest, detected with streptavidin-PE-Cy5. Flow
analysis was done on the BD FACSCaliber, and data was
further analyzed using FlowJo software v 4.5.2 (TreeStar).
Biotin-conjugated antibodies which were commercially
available such as TAHO2/CD20 (2H7 from Ancell), TAHO1/
CD180 (MHR73-11 from eBioscience), TAHO8/CD72 (JF-
117 from BD Pharmingen), TAHO26/CD22 (RFB4 from
Ancell), TAHO11/CXCRS5 (51505 from R&D Systems),
TAHO4/CD79A (Z17-4 from Serotec) and TAHOS/CD79B
(CB-3 from BD Pharmingen) were used in the flow cytom-

etry.
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Summary of TAHO2 (CD20), TAHO1 (CD180), TAHO26
(CD22), TAHO4 (CD79A), TAHOS (CD79B), TAHO8
(CD72), TAHO11 (CXCRS5) on Normal Cells

The expression pattern on sorted tonsil-B subtypes was
performed using monoclonal antibody specific to the TAHO
polypeptide of interest. TAHO2 (CD20) (using anti-CD20,
2H7 from BD Pharmingen), TAHO26 (CD22) (using anti-
CD22, RFB4 from Ancell), TAHO4 (CD79A) (using anti-
CD79A), TAHOS (CD79B) (using anti-CD79B), TAHOS8
(CD72) (using anti-CD72), TAHO1 (CD180) (using anti-
CD180, MHR73-11 from eBioscience) and TAHO11 (using
anti-CXCRS, 51505 from R&D Systems) showed significant
expression in memory B cells, follicular mantle cells, centro-
blasts and centrocytes (data not shown).

The expression pattern on tonsil plasma cells was per-
formed using monoclonal antibody specific to the TAHO
polypeptide of interest. TAHO26 (CD22) (using anti-CD22,
RFB4 from Ancell), TAHO4 (CD79A) (using anti-CD79A),
TAHOS (CD79B) (using anti-CD79B), TAHO1 (CD180)
(using anti-CD180, MHR73-11 from eBioscience) and
TAHO8 (CD72) (using anti-CD72) showed significant
expression in plasma cells (data not shown).

Accordingly, in light of TAHO2, TAHO11, TAHOZ26,
TAHOO04, TAHOS, TAHOS8 and TAHO11 expression pattern
on tonsil-B subtypes as assessed by FACS, the molecules are
excellent targets for therapy of tumors in mammals, including
B-cell associated cancers, such as lymphomas (i.e. Non-
Hodgkin’s Lyphoma), leukemias (i.e. chronic lymphocytic
leukemia), myelomas (i.e. multiple myeloma) and other can-
cers of hematopoietic cells.

B. CLL Cells: TAHO11 (CXCRS), TAHO4 (CD79A),
TAHOS (CD79B), TAHO26 (CD22), TAHO12 (CD23/
FCER2), TAHO1 (CD180)

The following purified or fluorochrome-conjugated mAbs
were used for flow cytometry of CLL samples: CDS5-PE,
CD19-PerCP Cy5.5, CD20-FITC, CD20-APC (commer-
cially available from BD Pharmingen). Further, commer-
cially available biotinylated antibodies against CD22 (RFB4
from Ancell), CD23 (M-L.233 from BD Pharmingen),
CD79A (ZL7-4 from Serotec), CD79B (CB-3 from BD
Pharmingen), CD180 (MHR73-11 from eBioscience),
CXCRS (51505 from R&D Systems) were used for the flow
cytometry. The CDS5, CD19 and CD20 antibodies were used
to gate on CLL cells and P1 staining was performed to check
the cell viability.

Cells (10° cells in 100 ml volume) were first incubated with
1 mg of each CD5, CD19 and CD20 antibodies and 10 mg
each of human and mouse gamma globulin (Jackson Immu-
noResearch Laboratories, West Grove, Pa.) to block the non-
specific binding, then incubated with optimal concentrations
ofmAbs for 30 minutes in the dark at 4° C. When biotinylated
antibodies were used, streptavidin-PE or streptavidin-APC
(Jackson ImmunoResearch Laboratories) were then added
according to manufacture’s instructions. Flow cytometry was
performed on a FACS calibur (BD Biosciences, San Jose,
Calif.). Forward scatter (FSC) and side scatter (SSC) signals
were recorded in linear mode, fluorescence signals in loga-
rithmic mode. Dead cells and debris were gated out using
scatter properties of the cells. Data were analysed using
CellQuest Pro software (BD Biosciences) and FlowlJo (Tree
Star Inc.).

Summary of TAHOI11 (CXCRS5), TAHO4 (CD79A),
TAHOS (CD79B), TAHO26 (CD22), TAHO12 (CD23/
FCER2), TAHO1 (CD180) on CLL Samples

The expression pattern on CLL samples was performed
using monoclonal antibody specific to the TAHO polypeptide
of interest. TAHO11 (CXCRS), TAHO4 (CD79A), TAHOS
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(CD79B), TAHO26 (CD22), TAHOI12 (CD23/FCER2),
TAHO1 (CD180) showed significant expression in CLL
samples (data not shown).

Accordingly, in light of TAHO11, TAHO4, TAHOS,
TAHO26, TAHO12 and TAHO1 expression pattern on
chronic lymphocytic leukemia (CLL) samples as assessed by
FACS, the molecules are excellent targets for therapy of
tumors in mammals, including B-cell associated cancers,
such as lymphomas (i.e. Non-Hodgkin’s Lyphoma), leuke-
mias (i.e. chronic lymphocytic leukemia), myelomas (i.e.
multiple myeloma) and other cancers of hematopoietic cells.

Example 15
TAHO Internalization

Internalization of the TAHO antibodies into B-cell lines
was assessed in Raji, Ramos, Daudi and other B cell lines,
including ARH77, SuDHL4, U698M, huB and BJAB cell
lines.

One ready-to-split 15 cm dish of B-cells (~50x10° cells)
with cells for use in up to 20 reactions was used. The cells
were below passage 25 (less than 8 weeks old) and growing
healthily without any mycoplasma.

In aloosely-capped 15 ml Falcon tube add 1 pg/ml mouse
anti-TAHO antibody to 2.5x10° cells in 2 ml normal growth
medium (e.g. RPMI/10% FBS/1% glutamine) containing
1:10 FcR block (MACS kit, dialyzed to remove azide), 1%
pen/strep, 5 uM pepstatin A, 10 pg/ml leupeptin (lysosomal
protease inhibitors) and 25 pg/ml Alexa488-transferrin
(which labeled the recycling pathway and indicated which
cells were alive; alternatively Ax488 dextran fluid phase
marker may be used to mark all pathways) for 24 hours in a
37° C. 5% CO, incubator. For quickly-internalizing antibod-
ies, time-points every 5 minutes were taken. For time-points
taken less than 1 hour, 1 ml complete carbonate-free medium
(Gibco 18045-088+10% FBS, 1% glutamine, 1% pen/strep,
10 mM Hepes pH 7.4) was used and the reactions were
performed ina37° C. waterbath instead of the CO, incubator.

After completion of the time course, the cells were col-
lected by centrifugation (1500 rpm 4° C. for 5 minutes in
G6-SR or 2500 rpm 3 minutes in 4° C. benchtop eppendorf
centrifuge), washed once in 1.5 ml carbonate free medium (in
Eppendorfs) or 10 ml medium for 15 ml Falcon tubes. The
cells were subjected to a second centrifugation and resus-
pended in 0.5 m1 3% paraformaldehyde (EMS) in PBS for 20
minutes at room temp to allow fixation of the cells.

All following steps are followed by a collection of the cells
via centrifugation. Cells were washed in PBS and then
quenched for 10 minutes in 0.5 m1 50 mM NH,C1 (Sigma) in
PBS and permeablized with 0.5 ml 0.1% Triton-X-100 in
PBS for 4 minutes during a 4 minute centrifugation spin.
Cells were washed in PBS and subjected to centrifugation. 1
ng/ml Cy3-anti mouse (or anti-species 1° antibody was) was
added to detect uptake of the antibody in 200 pl complete
carbonate free medium for 20 minutes at room temperature.
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Cells were washed twice in carbonate free medium and resus-
pend in 25 pl carbonate free medium and the cells were
allowed to settle as a drop onto one well of a polylysine-
coated 8-well LabteklI slide for at least one hour (or overnight
in fridge). Any non-bound cells were aspirated and the slides
were mounted with one drop per well of DAPI-containing
Vectashield under a 50x24 mm coverslip. The cells were
examined under 100x objective for internalization of the anti-
bodies.

Summary

(1) TAHO25/CD19 (as detected using anti-CD19 antibody
Biomeda CB-19) was internalized within 20 minutes in
Ramos and Daudi cells, arriving in lysosomes by 1 hour. In
Raji and ARH77 cells, TAHO25/CD19 internalization was
not detectable in 20 hours.

(2) Significant TAHO6/CR2 (as detected using anti-CR2
antibody ATCC HB-135) internalization was not detectable
in Raji cells and in Daudi cells in 20 hours.

(3) TAHO26/CD22 (as detected using anti-CD22 antibody
Leinco RFB4) was internalized in 5 minutes in Raji cells, in
5 minutes in Ramos cells, in 5 minutes in Daudi cells, and in
5 minutes in ARH77 cells and was delivered to lysosomes by
1 hour. TAHO26/CD22 (as detected using anti-CD22 anti-
bodies, DAKO To15, Diatec 157, Sigma HIB-22 or Monosan
BL-BC34) was internalized in 5 minutes in Raji cells and was
delivered to lysosomes by 1 hour.

(4) Significant TAHO12/FCER2 (as detected using anti-
FCER2 antibody Ancell BU38 or Serotec D3.6) internaliza-
tion was not detectable in ARH77 cells in 20 hours.

(5) Significant TAHO8/CD72 (as detected using anti-
CD?72 antibody BD Pharmingen J4-117) internalization was
not detectable in 20 hours in SuDHL4 cells.

(6) TAHO4/CD79a (as detected using anti-CD79a anti-
body Serotec Z1.7-4) was internalized in 1 hour in Ramos
cells, in 1 hour in Daudi cells and in 1 hour in SuDHL4 cells,
and was delivered to lysosomes in 3 hours.

(7) TAHO1/CD180 (as detected using anti-CD180 anti-
body BD Pharmingen (G28-8) was internalized in minutes in
SuDHI 4 cells and was delivered to lysosomes in 20 hours.

(8) Significant TAHO11/CXCRS5 (as detected using anti-
CXCRS antibody R&D Systems 51505) internalization was
not detectable in 20 hours in U698M cells.

(9) TAHOS/CD79)b (as detected using anti-CD79b anti-
body Ancell SN8) internalizes in 20 minutes in Ramos, Daudi
and Su-DHIL4 cells and is delivered to the lysosomes in 1
hour.

Accordingly, in light of TAHO25, TAHO26, TAHO4,
TAHO1 and TAHOS internalization on B-cell lines as
assessed by immunofluorescence using respective anti-
TAHO antibodies, the molecules are excellent targets for
therapy of tumors in mammals, including B-cell associated
cancers, such as lymphomas (i.e. Non-Hodgkin’s Lyphoma),
leukemias (i.e. chronic lymphocytic leukemia), myelomas
(i.e. multiple myeloma) and other cancers of hematopoietic
cells.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 75
<210> SEQ ID NO 1

<211> LENGTH: 2037

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 1

agtgtgatgg atatctgcag aattcgecct tatggegttt gacgtcaget 50
gcttettttg ggtggtgcectg ttttetgeceg getgtaaagt catcacctcece 100
tgggatcaga tgtgcattga gaaagaagcc aacaaaacat ataactgtga 150
aaatttaggt ctcagtgaaa tccctgacac tctaccaaac acaacagaat 200
ttttggaatt cagctttaat tttttgccta caattcacaa tagaaccttce 250
agcagactca tgaatcttac ctttttggat ttaactaggt gccagattaa 300
ctggatacat gaagacactt ttcaaagcca tcatcaatta agcacacttg 350
tgttaactgg aaatcccctg atattcatgg cagaaacatc gcttaatggg 400
cccaagtcac tgaagcatct tttcttaatce caaacgggaa tatccaatct 450
cgagtttatt ccagtgcaca atctggaaaa cttggaaagc ttgtatcttg 500
gaagcaacca tatttcctee attaagttcece ccaaagactt cccagcacgg 550
aatctgaaag tactggattt tcagaataat gctatacact acatctctag 600
agaagacatg aggtctctgg agcaggecat caacctaage ctgaacttca 650
atggcaataa tgttaaaggt attgagcttg gggcttttga ttcaacggtce 700
ttccaaagtt tgaactttgg aggaactcca aatttgtcectg ttatattcaa 750
tggtctgcag aactctacta ctcagtctct ctggctggga acatttgagg 800
acattgatga cgaagatatt agttcagcca tgctcaaggg actctgtgaa 850
atgtctgttg agagcctcaa cctgcaggaa caccgcttet ctgacatcte 900
atccaccaca tttcagtgct tcacccaact ccaagaattyg gatctgacag 950
caactcactt gaaagggtta ccctctggga tgaagggtct gaacttgcte 1000
aagaaattag ttctcagtgt aaatcatttc gatcaattgt gtcaaatcag 1050
tgctgccaat ttcceccteece ttacacacct ctacatcaga ggcaacgtga 1100
agaaacttca ccttggtgtt ggctgcttgg agaaactagg aaaccttcag 1150
acacttgatt taagccataa tgacatagag gcttctgact gctgcagtcet 1200
gcaactcaaa aacctgtcce acttgcaaac cttaaacctg agccacaatg 1250
agcctettgg tectceccagagt caggcattca aagaatgtcce tcagctagaa 1300
ctecctegatt tggcatttac ccgcttacac attaatgcetce cacaaagtcece 1350
cttccaaaac ctccatttec ttcaggttct gaatctcact tactgcettece 1400
ttgataccag caatcagcat cttctagcag gcctaccagt tctccggcat 1450
ctcaacttaa aagggaatca ctttcaagat gggactatca cgaagaccaa 1500
cctacttcag accgtgggca gecttggaggt tctgattttg tectettgtg 1550
gtctectete tatagaccag caagcattcc acagcttggg aaaaatgagce 1600
catgtagact taagccacaa cagcctgaca tgcgacagca ttgattctcet 1650
tagccatctt aagggaatct acctcaatct ggctgccaac agcattaaca 1700
tcatctcacce cecgtectecte cctatcttgt cccagcagag caccattaat 1750
ttaagtcata accccctgga ctgcacttge tcgaatattc atttcttaac 1800
atggtacaaa gaaaacctgc acaaacttga aggctcggag gagaccacgt 1850
gtgcaaaccc gccatctcta aggggagtta agctatctga tgtcaagcett 1900

tcetgtggga ttacagccat aggcatttte tttectcatag tatttctatt 1950
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attgttggct attctgctat tttttgcagt taaatacctt ctcaggtgga 2000
aataccaaca catttagtgc tgaaggtttc cagagaa 2037
<210> SEQ ID NO 2

<211> LENGTH: 660

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

Met Ala Phe Asp Val Ser Cys Phe Phe Trp Val Val Leu Phe Ser
1 5 10 15

Ala Gly Cys Lys Val Ile Thr Ser Trp Asp Gln Met Cys Ile Glu
20 25 30

Lys Glu Ala Asn Lys Thr Tyr Asn Cys Glu Asn Leu Gly Leu Ser
35 40 45

Glu Ile Pro Asp Thr Leu Pro Asn Thr Thr Glu Phe Leu Glu Phe
50 55 60

Ser Phe Asn Phe Leu Pro Thr Ile His Asn Arg Thr Phe Ser Arg
65 70 75

Leu Met Asn Leu Thr Phe Leu Asp Leu Thr Arg Cys Gln Ile Asn
80 85 90

Trp Ile His Glu Asp Thr Phe Gln Ser His His Gln Leu Ser Thr
95 100 105

Leu Val Leu Thr Gly Asn Pro Leu Ile Phe Met Ala Glu Thr Ser
110 115 120

Leu Asn Gly Pro Lys Ser Leu Lys His Leu Phe Leu Ile Gln Thr
125 130 135

Gly Ile Ser Asn Leu Glu Phe Ile Pro Val His Asn Leu Glu Asn
140 145 150

Leu Glu Ser Leu Tyr Leu Gly Ser Asn His Ile Ser Ser Ile Lys
155 160 165

Phe Pro Lys Asp Phe Pro Ala Arg Asn Leu Lys Val Leu Asp Phe
170 175 180

Gln Asn Asn Ala Ile His Tyr Ile Ser Arg Glu Asp Met Arg Ser
185 190 195

Leu Glu Gln Ala Ile Asn Leu Ser Leu Asn Phe Asn Gly Asn Asn
200 205 210

Val Lys Gly Ile Glu Leu Gly Ala Phe Asp Ser Thr Val Phe Gln
215 220 225

Ser Leu Asn Phe Gly Gly Thr Pro Asn Leu Ser Val Ile Phe Asn
230 235 240

Gly Leu Gln Asn Ser Thr Thr Gln Ser Leu Trp Leu Gly Thr Phe
245 250 255

Glu Asp Ile Asp Asp Glu Asp Ile Ser Ser Ala Met Leu Lys Gly
260 265 270

Leu Cys Glu Met Ser Val Glu Ser Leu Asn Leu Gln Glu His Arg
275 280 285

Phe Ser Asp Ile Ser Ser Thr Thr Phe Gln Cys Phe Thr Gln Leu
290 295 300

Gln Glu Leu Asp Leu Thr Ala Thr His Leu Lys Gly Leu Pro Ser
305 310 315

Gly Met Lys Gly Leu Asn Leu Leu Lys Lys Leu Val Leu Ser Val
320 325 330
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Asn

Ser

Leu

Asp

Gln

Asn

Gln

Ala

Asn

Ala

Phe

Gly

Ile

Asp

Ser

Asn

Thr

Ile

Gly

Gly

Leu

His

Leu

Gly

Leu

Leu

Glu

Leu

Pro

Leu

Gly

Gln

Ser

Asp

Leu

His

Ile

Ile

His

Ser

Lys

Ile

Phe

Phe

Thr

Val

Ser

Lys

Pro

Glu

Gln

Thr

Leu

Asp

Leu

Gln

Ser

Leu

Ile

Asn

Phe

Glu

Leu

Phe

Phe

Asp

His

Gly

His

Asn

Leu

Leu

Ser

Tyr

Pro

Gly

Glu

Gln

His

Lys

Ser

Leu

Leu

Glu

Ser

Phe

Ala

Gln
335

Leu
350

Cys
365

Asn
380

Leu
395

Gly
410

Leu
425

Pro
440

Cys
455

Val
470

Thr
485

Val
500

Ala
515

Asn
530

Gly
545

Pro
560

Ser
575

Thr
590

Thr
605

Asp
620

Leu
635

Val
650

<210> SEQ ID NO 3

<211> LENGTH:

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

2661

3

Leu

Tyr

Leu

Asp

Ser

Leu

Asp

Phe

Phe

Leu

Ile

Leu

Phe

Ser

Ile

Arg

His

Trp

Thr

Val

Ile

Lys

Cys

Ile

Glu

Ile

His

Gln

Leu

Gln

Leu

Arg

Thr

Ile

His

Leu

Tyr

Leu

Asn

Tyr

Cys

Lys

Val

Tyr

Gln

Arg

Lys

Glu

Leu

Ser

Ala

Asn

Asp

His

Lys

Leu

Ser

Thr

Leu

Leu

Pro

Lys

Ala

Leu

Phe

Leu

Ile

Gly

Leu

Ala

Gln

Gln

Phe

Leu

Thr

Leu

Thr

Ser

Leu

Cys

Asn

Pro

Leu

Glu

Asn

Ser

Leu

Leu

Ser
340

Asn
355

Gly
370

Ser
385

Thr
400

Ala
415

Thr
430
His
445

Ser
460

Asn
475

Asn
490

Ser
505

Gly
520

Asp
535

Leu
550

Ile
565

Asp
580

Asn
595

Pro
610

Cys
625

Leu
640

Arg
655

Ala

Val

Asn

Asp

Leu

Phe

Arg

Phe

Asn

Leu

Leu

Cys

Lys

Ser

Ala

Leu

Cys

Leu

Pro

Gly

Leu

Trp

Ala

Lys

Leu

Cys

Asn

Lys

Leu

Leu

Gln

Lys

Leu

Gly

Met

Ile

Ala

Ser

Thr

His

Ser

Ile

Leu

Lys

Asn

Lys

Gln

Cys

Leu

Glu

His

Gln

His

Gly

Gln

Leu

Ser

Asp

Asn

Gln

Cys

Lys

Leu

Thr

Ala

Tyr

Phe

Leu

Thr

Ser

Ser

Cys

Ile

Val

Leu

Asn

Thr

Leu

His

Ser

Ser

Gln

Ser

Leu

Arg

Ala

Ile

Gln

cagcagtagg ccttgectca gatccaaggt cactcggaag aggccatgte

taccctcaat gacactcatg gaggaaatge tgagagaagce attcagatge

atgacacaag gtaagactgc caaaaatctt gttcttgetce tectcatttt

Pro
345
His
360

Leu
375

Leu
390
His
405

Pro
420

Asn
435

Leu
450

Leu
465
His
480

Val
495

Ser
510

Val
525

Leu
540

Ile
555

Ser
570

Asn
585

Glu
600

Gly
615

Ile
630

Leu
645
His
660

50

100

150
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gttatttgtt ttatttttag gagttttgag agcaaaatga caacacccag 200
aaattcagta aatgggactt tcccggcaga gccaatgaaa ggcecctattg 250
ctatgcaatc tggtccaaaa ccactcttca ggaggatgtc ttcactggtg 300
ggccccacge aaagettcett catgagggaa tctaagactt tgggggetgt 350
ccagattatg aatgggctct tceccacattge cctggggggt cttcetgatga 400
tceccagcagg gatctatgca cccatctgtg tgactgtgtg gtaccctcete 450
tggggaggca ttatgtatat tatttccgga tcactcctgg cagcaacgga 500
gaaaaactcc aggaagtgtt tggtcaaagg aaaaatgata atgaattcat 550
tgagcctett tgctgccatt tcetggaatga ttcectttcaat catggacata 600
cttaatatta aaatttccca ttttttaaaa atggagagtc tgaattttat 650
tagagctcac acaccatata ttaacatata caactgtgaa ccagctaatc 700
cctetgagaa aaactcccca tctacccaat actgttacag catacaatcet 750
ctgttcttgg gecattttgte agtgatgctg atctttgect tettceccagga 800
acttgtaata gctggcatcg ttgagaatga atggaaaaga acgtgctcca 850
gacccaaatc taacatagtt ctcctgtcag cagaagaaaa aaaagaacag 900
actattgaaa taaaagaaga agtggttggg ctaactgaaa catcttccca 950
accaaagaat gaagaagaca ttgaaattat tccaatccaa gaagaggaag 1000
aagaagaaac agagacgaac tttccagaac ctccccaaga tcaggaatcce 1050
tcaccaatag aaaatgacag ctctccttaa gtgatttett ctgttttcectg 1100
tttcecttttt taaacattag tgttcatagce ttccaagaga catgctgact 1150
ttcatttectt gaggtactct gcacatacgc accacatctc tatctggcect 1200
ttgcatggag tgaccatagc tceccttcectcte ttacattgaa tgtagagaat 1250
gtagccattg tagcagecttg tgttgtcacg cttcttcttt tgagcaactt 1300
tcttacactg aagaaaggca gaatgagtgc ttcagaatgt gatttcctac 1350
taacctgttc cttggatagg ctttttagta tagtattttt ttttgtcatt 1400
ttcteccatca acaaccaggg agactgcacce tgatggaaaa gatatatgac 1450
tgcttcatga cattcctaaa ctatcttttt tttattccac atctacgttt 1500
ttggtggagt cccttttgca tcattgtttt aaggatgata aaaaaaaata 1550
acaactaggg acaatacaga acccattcca tttatctttc tacagggctg 1600
acattgtggc acattcttag agttaccaca ccccatgagg gaagctctaa 1650
atagccaaca cccatctgtt ttttgtaaaa acagcatagc ttatacatgg 1700
acatgtctct gecttaactt ttecctaactce ccactctagg ctattgtttg 1750
catgtctacc tacttttagc cattatgcga gaaaagaaaa aaatgaccat 1800
agaaaatgcc accatgaggt gcccaaattt caaataataa ttaacattta 1850
gttatattta taatttccag atgacaaagt atttcatcaa ataacttcat 1900
ttgatgttcc atgatcaaga aagaatccct atctctattt tacaagtaat 1950
tcaaagaggc caaataactt gtaaacaaga aaaggtaact tgtcaacagt 2000
cataactagt aattatgaga gccttgtttc ataaccaggt cttcttactce 2050

aaatcctgtg atgtttgaaa taaccaaatt gtctctceccaa tgtctgcata 2100
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aactgtgaga gccaagtcaa cagcttttat caagaattta ctctcectgacce 2150
agcaataaac aagcactgag agacacagag agccagattc agattttacc 2200
catggggata aaaagactca gactttcacc acatttggaa aactacttgce 2250
atcataaata tataataact ggtagtttat atgaagcaga cactaagtgc 2300
tatagacact ctcagaatat catacttgga aacaatgtaa ttaaaatgcc 2350
gaatctgagt caacagctgc cctacttttc aattcagata tactagtacc 2400
ttacctagaa ataatgttaa cctagggtga agtcactata atctgtagtce 2450
tattatttgg gcatttgcta catgatgagt gctgccagat tgtggcaggt 2500
aaagagacaa tgtaatttgc actccctatg atatttctac atttttageg 2550
accactagtg gaagacattc cccaaaatta gaaaaaaagg agatagaaga 2600
tttctgtcta tgtaaagttc tcaaaatttg ttctaaatta ataaaactat 2650
ctttgtgtte a 2661
<210> SEQ ID NO 4
<211> LENGTH: 297
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 4
Met Thr Thr Pro Arg Asn Ser Val Asn Gly Thr Phe Pro Ala Glu
1 5 10 15
Pro Met Lys Gly Pro Ile Ala Met Gln Ser Gly Pro Lys Pro Leu
20 25 30
Phe Arg Arg Met Ser Ser Leu Val Gly Pro Thr Gln Ser Phe Phe
35 40 45
Met Arg Glu Ser Lys Thr Leu Gly Ala Val Gln Ile Met Asn Gly
50 55 60
Leu Phe His Ile Ala Leu Gly Gly Leu Leu Met Ile Pro Ala Gly
65 70 75
Ile Tyr Ala Pro Ile Cys Val Thr Val Trp Tyr Pro Leu Trp Gly
80 85 90
Gly Ile Met Tyr Ile Ile Ser Gly Ser Leu Leu Ala Ala Thr Glu
95 100 105
Lys Asn Ser Arg Lys Cys Leu Val Lys Gly Lys Met Ile Met Asn
110 115 120
Ser Leu Ser Leu Phe Ala Ala Ile Ser Gly Met Ile Leu Ser Ile
125 130 135
Met Asp Ile Leu Asn Ile Lys Ile Ser His Phe Leu Lys Met Glu
140 145 150
Ser Leu Asn Phe Ile Arg Ala His Thr Pro Tyr Ile Asn Ile Tyr
155 160 165
Asn Cys Glu Pro Ala Asn Pro Ser Glu Lys Asn Ser Pro Ser Thr
170 175 180
Gln Tyr Cys Tyr Ser Ile Gln Ser Leu Phe Leu Gly Ile Leu Ser
185 190 195
Val Met Leu Ile Phe Ala Phe Phe Gln Glu Leu Val Ile Ala Gly
200 205 210
Ile Val Glu Asn Glu Trp Lys Arg Thr Cys Ser Arg Pro Lys Ser
215 220 225
Asn Ile Val Leu Leu Ser Ala Glu Glu Lys Lys Glu Gln Thr Ile
230 235 240
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200

Glu Ile Lys

Pro Lys Asn

Glu Glu Glu

Gln Glu Ser

<210> SEQ I
<211> LENGT.
<212> TYPE:

Glu Glu Val Val Gly

245

Glu Glu Asp Ile Glu

260

Glu Thr Glu Thr Asn

275

Ser Pro Ile Glu Asn

290
D NO 5
H: 1846

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

gttggtgace

tgctgetgtyg

gattcgctga

cgttctgaaa

accataagga

cttatccaaa

caaaggacaa

aagtccaaga

cccatcgaag

acagaggttyg

tcectggggte

tggagtgaag

caggatcaga

ccatctctaa

gaaggacaaa

tgtcacattc

aaacccageg

agtgatgceg

ccagagcaag

tcctcecaccect

gagcttcact

ttatcatgag

gggcctectt

tgtgaggcca

ctccatctca

ttctetgggy

ttgtatgect

acccagaggyg

caaccccaga

aagagtacat

gtcattgetyg

ceecttgtgge

tgccagggag

taacaaagag

gtgcagtttt

ctctttetet

gcetetttcaa

ggggtccagt

gatgttcaac

aggctggagc

acacagggtc

aaacagagcc

tgtaagcttyg

aactgatcct

tcctggtaca

ttcectgtea

gcaaatatta

gtggtgaata

caggtctect

gtgaggcect

gatgtcacce

caacctctcet

acaacggect

ggacctgatyg

actgtttggt

tgttccacaa

gettecagge

catggaggag

ctcttttcaa

gtcatctttyg

gecctettet

aacagaactg

ttatctgttt

aagtgacagt

gggataaaac

cgtectgtge

gagcctgaaa

tccagttetyg

agctcteegyg

ttactggtge

tccaatccca

gagatccggg

getetgetea

gagaggccac

gcagagctgg

ctgtagagcet

tcecectgtgag

dgggceccagy

gagaggctet

ttgggaacag

ttgactgcag

dggggeccag

gctatagaag

gtccttggtt

gatatcagga

caaatcctca

ctgcagecag

Leu Thr Glu
250

Ile Ile Pro
265

Phe Pro Glu
280

Asp Ser Ser
295

atagctggat
atgcagtcac
gtcttegaag
gaaaattcag
tcaaaaaatt
ggtaactatt
ttcaaatata
tgactgccag
tgtgagaccc
cttecttcaga
agctccagat
aaggcagaaa
gattcacgtyg
cceceeggggy
gtggetgggy
aggaaccagt
agatcccage
gacaacggcce
aattccagtyg
ctgcagtggg
cccecaatet
cteggeceee
aacattctgg
tgcagtgagyg
agacctcatg
tcactggtgt
gaaagttctyg
agagttcacc

tgtatgtcaa

Thr Ser Ser Gln
255

Ile Gln Glu Glu
270

Pro Pro Gln Asp
285

Pro

taggtcctca
tgaacaggca
gagacagcat
aagatggett
ctcagattte
tctgtagtac
gtaaagataa
ctccttecag
ggctctetee
gaaaaccagg
ttctgecegty
cggtgactca
cagagaatcc
acaggtgact
gtacaggaaa
atgggaaaga
tgtgaaagag
atgtgectat
tctegeecty
ggacctgetyg
tgtaccaatt
tctggaggag
aaactactcc
cagtgccagt
acagctggag
tgctttgety
ccactaatga
tattcaagce

tgtgggctet

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750

800

850

900

950

1000

1050

1100

1150

1200

1250

1300

1350

1400

1450
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gtagatgtgg atgtggttta ttctcaggtc tggagcatgc agcagccaga 1500
aagctcagca aacatcagga cacttctgga gaacaaggac tcccaagtca 1550
tctactette tgtgaagaaa tcataacact tggaggaatc agaagggaag 1600
atcaacagca aggatggggc atcattaaga cttgctataa aaccttatga 1650
aaatgcttga ggcttatcac ctgccacagce cagaacgtgce ctcaggaggce 1700
acctcecectgte atttttgtec tgatgatgtt tcttcectecaa tatcttcettt 1750
tacctatcaa tattcattga actgctgcta catccagaca ctgtgcaaat 1800
aaattatttc tgctaccttc aaaaaaaaaa aaaaaaaaaa atgcag 1846
<210> SEQ ID NO 6
<211> LENGTH: 508
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 6
Met Leu Leu Trp Ser Leu Leu Val Ile Phe Asp Ala Val Thr Glu
1 5 10 15
Gln Ala Asp Ser Leu Thr Leu Val Ala Pro Ser Ser Val Phe Glu
20 25 30
Gly Asp Ser Ile Val Leu Lys Cys Gln Gly Glu Gln Asn Trp Lys
35 40 45
Ile Gln Lys Met Ala Tyr His Lys Asp Asn Lys Glu Leu Ser Val
50 55 60
Phe Lys Lys Phe Ser Asp Phe Leu Ile Gln Ser Ala Val Leu Ser
65 70 75
Asp Ser Gly Asn Tyr Phe Cys Ser Thr Lys Gly Gln Leu Phe Leu
80 85 90
Trp Asp Lys Thr Ser Asn Ile Val Lys Ile Lys Val Gln Glu Leu
95 100 105
Phe Gln Arg Pro Val Leu Thr Ala Ser Ser Phe Gln Pro Ile Glu
110 115 120
Gly Gly Pro Val Ser Leu Lys Cys Glu Thr Arg Leu Ser Pro Gln
125 130 135
Arg Leu Asp Val Gln Leu Gln Phe Cys Phe Phe Arg Glu Asn Gln
140 145 150
Val Leu Gly Ser Gly Trp Ser Ser Ser Pro Glu Leu Gln Ile Ser
155 160 165
Ala Val Trp Ser Glu Asp Thr Gly Ser Tyr Trp Cys Lys Ala Glu
170 175 180
Thr Val Thr His Arg Ile Arg Lys Gln Ser Leu Gln Ser Gln Ile
185 190 195
His Val Gln Arg Ile Pro Ile Ser Asn Val Ser Leu Glu Ile Arg
200 205 210
Ala Pro Gly Gly Gln Val Thr Glu Gly Gln Lys Leu Ile Leu Leu
215 220 225
Cys Ser Val Ala Gly Gly Thr Gly Asn Val Thr Phe Ser Trp Tyr
230 235 240
Arg Glu Ala Thr Gly Thr Ser Met Gly Lys Lys Thr Gln Arg Ser
245 250 255
Leu Ser Ala Glu Leu Glu Ile Pro Ala Val Lys Glu Ser Asp Ala
260 265 270
Gly Lys Tyr Tyr Cys Arg Ala Asp Asn Gly His Val Pro Ile Gln
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275 280 285
Ser Lys Val Val Asn Ile Pro Val Arg Ile Pro Val Ser Arg Pro

290 295 300
Val Leu Thr Leu Arg Ser Pro Gly Ala Gln Ala Ala Val Gly Asp

305 310 315
Leu Leu Glu Leu His Cys Glu Ala Leu Arg Gly Ser Pro Pro Ile

320 325 330
Leu Tyr Gln Phe Tyr His Glu Asp Val Thr Leu Gly Asn Ser Ser

335 340 345
Ala Pro Ser Gly Gly Gly Ala Ser Phe Asn Leu Ser Leu Thr Ala

350 355 360
Glu His Ser Gly Asn Tyr Ser Cys Glu Ala Asn Asn Gly Leu Gly

365 370 375
Ala Gln Cys Ser Glu Ala Val Pro Val Ser Ile Ser Gly Pro Asp

380 385 390
Gly Tyr Arg Arg Asp Leu Met Thr Ala Gly Val Leu Trp Gly Leu

395 400 405
Phe Gly Val Leu Gly Phe Thr Gly Val Ala Leu Leu Leu Tyr Ala

410 415 420
Leu Phe His Lys Ile Ser Gly Glu Ser Ser Ala Thr Asn Glu Pro

425 430 435
Arg Gly Ala Ser Arg Pro Asn Pro Gln Glu Phe Thr Tyr Ser Ser

440 445 450
Pro Thr Pro Asp Met Glu Glu Leu Gln Pro Val Tyr Val Asn Val

455 460 465
Gly Ser Val Asp Val Asp Val Val Tyr Ser Gln Val Trp Ser Met

470 475 480
Gln Gln Pro Glu Ser Ser Ala Asn Ile Arg Thr Leu Leu Glu Asn

485 490 495
Lys Asp Ser Gln Val Ile Tyr Ser Ser Val Lys Lys Ser

500 505
<210> SEQ ID NO 7
<211> LENGTH: 1107
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 7
tgctgcaact caaactaacc aacccactgg gagaagatgce ctgggggtec 50
aggagtcctce caagctctge ctgccaccat cttectecte ttcectgetgt 100
ctgctgteta cctgggecct gggtgecagg cectgtggat gcacaaggtce 150
ccagcatcat tgatggtgag cctgggggaa gacgcccact tccaatgecce 200
gcacaatagce agcaacaacg ccaacgtcac ctggtggcege gtectecatg 250
gcaactacac gtggccccect gagttettgg geccegggcega ggaccccaat 300
ggtacgctga tcatccagaa tgtgaacaag agccatgggg gcatatacgt 350
gtgccegggte caggagggca acgagtcata ccagcagtcce tgcggcacct 400
accteegegt gcegecagecg ccccccagge cettectgga catgggggag 450
ggcaccaaga accgaatcat cacagccgag gggatcatce tcctgttetg 500
cgeggtggty cctgggacge tgctgetgtt caggaaacga tggcagaacy 550
agaagctcegg gttggatgcce ggggatgaat atgaagatga aaacctttat 600
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gaaggcctga acctggacga ctgctcecatg tatgaggaca tctccegggg 650
cctecaggge acctaccagg atgtgggeag cctcaacata ggagatgtec 700
agctggagaa gccgtgacac ccctactect gecaggetge ceccgectge 750
tgtgcaccca gectccagtgt ctcagctcac ttecectggga cattctectt 800
tcagcecectte tgggggctte cttagtcata ttecccccagt ggggggtggg 850
agggtaacct cactcttectce caggccagge ctecttggac tececctgggyg 900
gtgtcccact cttetteccct ctaaactgec ccacctcecta acctaatcce 950
cacgccececge tgcectttecee aggctceccct cacccagegg gtaatgagece 1000
cttaatcget gectctaggg gagctgattg tagcagectce gttagtgtca 1050
cceectecte cectgatcectgt cagggccact tagtgataat aaattcttece 1100
caactgc 1107
<210> SEQ ID NO 8
<211> LENGTH: 226
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 8
Met Pro Gly Gly Pro Gly Val Leu Gln Ala Leu Pro Ala Thr Ile
1 5 10 15
Phe Leu Leu Phe Leu Leu Ser Ala Val Tyr Leu Gly Pro Gly Cys
20 25 30
Gln Ala Leu Trp Met His Lys Val Pro Ala Ser Leu Met Val Ser
35 40 45
Leu Gly Glu Asp Ala His Phe Gln Cys Pro His Asn Ser Ser Asn
50 55 60
Asn Ala Asn Val Thr Trp Trp Arg Val Leu His Gly Asn Tyr Thr
65 70 75
Trp Pro Pro Glu Phe Leu Gly Pro Gly Glu Asp Pro Asn Gly Thr
80 85 90
Leu Ile Ile Gln Asn Val Asn Lys Ser His Gly Gly Ile Tyr Val
95 100 105
Cys Arg Val Gln Glu Gly Asn Glu Ser Tyr Gln Gln Ser Cys Gly
110 115 120
Thr Tyr Leu Arg Val Arg Gln Pro Pro Pro Arg Pro Phe Leu Asp
125 130 135
Met Gly Glu Gly Thr Lys Asn Arg Ile Ile Thr Ala Glu Gly Ile
140 145 150
Ile Leu Leu Phe Cys Ala Val Val Pro Gly Thr Leu Leu Leu Phe
155 160 165
Arg Lys Arg Trp Gln Asn Glu Lys Leu Gly Leu Asp Ala Gly Asp
170 175 180
Glu Tyr Glu Asp Glu Asn Leu Tyr Glu Gly Leu Asn Leu Asp Asp
185 190 195
Cys Ser Met Tyr Glu Asp Ile Ser Arg Gly Leu Gln Gly Thr Tyr
200 205 210
Gln Asp Val Gly Ser Leu Asn Ile Gly Asp Val Gln Leu Glu Lys
215 220 225
Pro
<210> SEQ ID NO 9



US 9,085,630 B2
207 208

-continued
<211> LENGTH: 1270
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 9
caggggacag gctgcagecg gtgcagttac acgttttect ccaaggagec 50
tecggacgttyg tcacgggttt ggggtegggg acagagcagt gaccatggec 100
aggctggegt tgtctcecctgt geccageccac tggatggtgg cgttgetget 150
getgcetceteca getgagcecag taccagcage cagatcggag gaccggtace 200
ggaatcccaa aggtagtgct tgttecgegga tctggcagag cccacgttte 250
atagccagga aacggggctt cacggtgaaa atgcactgcet acatgaacag 300
cgectecgge aatgtgaget ggctctggaa gcaggagatyg gacgagaatce 350
cccagecaget gaagctggaa aagggcecgca tggaagagtce ccagaacgaa 400
tctetegeca ccctcaccat ccaaggeatce cggtttgagyg acaatggeat 450
ctacttctgt cagcagaagt gcaacaacac ctcggaggte taccaggget 500
geggcacaga gctgcgagte atgggattca gcaccttgge acagctgaag 550
cagaggaaca cgctgaagga tggtatcatc atgatccaga cgctgctgat 600
catcctette atcatcgtge ctatcttcecct gctgctggac aaggatgaca 650
gcaaggctgyg catggaggaa gatcacacct acgagggcect ggacattgac 700
cagacagcca cctatgagga catagtgacg ctgcggacag gggaagtgaa 750
gtggtctgta ggtgagcacc caggccagga gtgagagcca ggtcgeccca 800
tgacctgggt gcaggctcce tggcectcagt gactgcetteg gagetgectg 850
gctecatggee caaccecttt cctggacccee ccagetggece tcectgaagetg 900
geecaccaga getgecattt gtctecagece cctggtecce agetcttgec 950
aaagggcctg gagtagaagg acaacagggc agcaacttgg agggagttcet 1000
ctggggatgg acgggaccca gecttetggg ggtgctatga ggtgatccegt 1050
cceccacacat gggatggggg aggcagagac tggtccagag cccgcaaatg 1100
gactcggagce cgagggcctce ccagcagagce ttgggaaggg ccatggaccce 1150
aactgggccce cagaagagcc acaggaacat cattcctetce ccgcaaccac 1200
tceccacccca gggaggcect ggcctcecagt gectteccce gtggaataaa 1250
cggtgtgtcce tgagaaacca 1270

<210> SEQ ID NO 10

<211> LENGTH: 229

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 10

Met Ala Arg Leu Ala Leu Ser Pro Val Pro Ser His Trp Met Val
1 5 10 15

Ala Leu Leu Leu Leu Leu Ser Ala Glu Pro Val Pro Ala Ala Arg
20 25 30

Ser Glu Asp Arg Tyr Arg Asn Pro Lys Gly Ser Ala Cys Ser Arg
35 40 45

Ile Trp Gln Ser Pro Arg Phe Ile Ala Arg Lys Arg Gly Phe Thr
50 55 60

Val Lys Met His Cys Tyr Met Asn Ser Ala Ser Gly Asn Val Ser
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65 70 75
Trp Leu Trp Lys Gln Glu Met Asp Glu Asn Pro Gln Gln Leu Lys
80 85 90
Leu Glu Lys Gly Arg Met Glu Glu Ser Gln Asn Glu Ser Leu Ala
95 100 105
Thr Leu Thr Ile Gln Gly Ile Arg Phe Glu Asp Asn Gly Ile Tyr
110 115 120
Phe Cys Gln Gln Lys Cys Asn Asn Thr Ser Glu Val Tyr Gln Gly
125 130 135
Cys Gly Thr Glu Leu Arg Val Met Gly Phe Ser Thr Leu Ala Gln
140 145 150
Leu Lys Gln Arg Asn Thr Leu Lys Asp Gly Ile Ile Met Ile Gln
155 160 165
Thr Leu Leu Ile Ile Leu Phe Ile Ile Val Pro Ile Phe Leu Leu
170 175 180
Leu Asp Lys Asp Asp Ser Lys Ala Gly Met Glu Glu Asp His Thr
185 190 195
Tyr Glu Gly Leu Asp Ile Asp Gln Thr Ala Thr Tyr Glu Asp Ile
200 205 210
Val Thr Leu Arg Thr Gly Glu Val Lys Trp Ser Val Gly Glu His
215 220 225
Pro Gly Gln Glu
<210> SEQ ID NO 11
<211> LENGTH: 3934
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 11
geecteccayg agetgeccgga cgctegeggg teteggaacyg catccegecg 50
cgggggcette ggcegtggca tgggcgecge gggectgete ggggttttet 100
tggctcetegt cgcaccgggg gtecteggga tttettgtgg ctetectceeg 150
cctatcctaa atggccggat tagttattat tctaccccca ttgctgttgg 200
taccgtgata aggtacagtt gttcaggtac cttceccgectce attggagaaa 250
aaagtctatt atgcataact aaagacaaag tggatggaac ctgggataaa 300
cctgctecta aatgtgaata tttcaataaa tattcttett gecctgagece 350
catagtacca ggaggataca aaattagagg ctctacaccc tacagacatg 400
gtgattctgt gacatttgcce tgtaaaacca acttctccat gaacggaaac 450
aagtctgttt ggtgtcaagc aaataatatg tgggggccga cacgactacce 500
aacctgtgta agtgttttcecc ctectcgagtg tccagcactt cctatgatcece 550
acaatggaca tcacacaagt gagaatgttg gctccattge tccaggattg 600
tctgtgactt acagctgtga atctggttac ttgcttgttg gagaaaagat 650
cattaactgt ttgtcttcgg gaaaatggag tgctgtccce cccacatgtg 700
aagaggcacg ctgtaaatct ctaggacgat ttcccaatgyg gaaggtaaag 750
gagcctccaa ttectecgggt tggtgtaact gcaaactttt tetgtgatga 800
agggtatcga ctgcaaggcc caccttctag tcggtgtgta attgctggac 850
agggagttgc ttggaccaaa atgccagtat gtgaagaaat tttttgccca 900
tcacctccee ctattctcaa tggaagacat ataggcaact cactagcaaa 950
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tgtctcatat ggaagcatag tcacttacac ttgtgacccg gacccagagg 1000
aaggagtgaa cttcatcctt attggagaga gcactctceccg ttgtacagtt 1050
gatagtcaga agactgggac ctggagtggc cctgccccac gctgtgaact 1100
ttctacttect geggttcagt gtccacatce ccagatccta agaggccgaa 1150
tggtatctgg gcagaaagat cgatatacct ataacgacac tgtgatattt 1200
gcttgcatgt ttggcttcac cttgaagggce agcaagcaaa tccgatgcaa 1250
tgcccaaggce acatgggagce catctgcacce agtctgtgaa aaggaatgcec 1300
aggccectece taacatccte aatgggcaaa aggaagatag acacatggte 1350
cgctttgace ctggaacatc tataaaatat agctgtaacc ctggctatgt 1400
gctggtggga gaagaatcca tacagtgtac ctctgagggg gtgtggacac 1450
ccectgtace ccaatgcaaa gtggcagcegt gtgaagctac aggaaggcaa 1500
ctcttgacaa aaccccagca ccaatttgtt agaccagatg tcaactctte 1550
ttgtggtgaa gggtacaagt taagtgggag tgtttatcag gagtgtcaag 1600
gcacaattcc ttggtttatg gagattcgtc tttgtaaaga aatcacctgc 1650
ccaccacccce ctgttatcta caatggggca cacaccggga gttcecttaga 1700
agattttcca tatggaacca cggtcactta cacatgtaac cctgggccag 1750
aaagaggagt ggaattcagc ctcattggag agagcaccat ccgttgtaca 1800
agcaatgatc aagaaagagg cacctggagt ggccctgcectce ccctatgtaa 1850
actttcecte cttgctgtec agtgctcaca tgtccatatt gcaaatggat 1900
acaagatatc tggcaaggaa gccccatatt tctacaatga cactgtgaca 1950
ttcaagtgtt atagtggatt tactttgaag ggcagtagtc agattcgttg 2000
caaagctgat aacacctggg atcctgaaat accagtttgt gaaaaagaaa 2050
catgccagca tgtgagacag agtcttcaag aacttccagce tggttcacgt 2100
gtggagctag ttaatacgtc ctgccaagat gggtaccagt tgactggaca 2150
tgcttatcag atgtgtcaag atgctgaaaa tggaatttgg ttcaaaaaga 2200
ttccactttg taaagttatt cactgtcacc ctccaccagt gattgtcaat 2250
gggaagcaca cagggatgat ggcagaaaac tttctatatg gaaatgaagt 2300
ctcttatgaa tgtgaccaag gattctatct cctgggagag aaaaaattgce 2350
agtgcagaag tgattctaaa ggacatggat cttggagcgg gecttcecccca 2400
cagtgcttac gatctcctee tgtgactcge tgccctaatc cagaagtcaa 2450
acatgggtac aagctcaata aaacacattc tgcatattcc cacaatgaca 2500
tagtgtatgt tgactgcaat cctggcttca tcatgaatgg tagtcgcgtg 2550
attaggtgtc atactgataa cacatgggtg ccaggtgtgc caacttgtat 2600
gaaaaaagcc ttcatagggt gtccacctcecce gectaagacce cctaacggga 2650
accatactgg tggaaacata gctcgatttt ctcecctggaat gtcaatcctg 2700
tacagctgtg accaaggcta cctgctggtg ggagaggcac tcecttetttg 2750
cacacatgag ggaacctgga gccaacctgce ccctcattgt aaagaggtaa 2800
actgtagctc accagcagat atggatggaa tccagaaagg gctggaacca 2850
aggaaaatgt atcagtatgg agctgttgta actctggagt gtgaagatgg 2900
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gtatatgctg gaaggcagtc cccagagcca gtgccaatcg gatcaccaat 2950
ggaaccctece cctggeggtt tgcagatccce gttcacttge tectgtectt 3000
tgtggtattg ctgcaggttt gatacttctt accttcttga ttgtcattac 3050
cttatacgtg atatcaaaac acagagaacg caattattat acagatacaa 3100
gccagaaaga agcttttcat ttagaagcac gagaagtata ttctgttgat 3150
ccatacaacc cagccagctg atcagaagac aaactggtgt gtgcctcatt 3200
gcttggaatt cagcggaata ttgattagaa agaaactgct ctaatatcag 3250
caagtctctt tatatggcct caagatcaat gaaatgatgt cataagcgat 3300
cacttcctat atgcacttat tcectcaagaag aacatcttta tggtaaagat 3350
gggagcccag tttcactgce atatactcectt caaggacttt ctgaagcctce 3400
acttatgaga tgcctgaagc caggccatgg ctataaacaa ttacatgget 3450
ctaaaaagtt ttgccctttt taaggaaggc actaaaaaga gctgtcecctgg 3500
tatctagacc catcttcttt ttgaaatcag catactcaat gttactatct 3550
gcttttggtt ataatgtgtt tttaattatc taaagtatga agcattttct 3600
ggggttatga tggccttacc tttattagga agtatggttt tattttgata 3650
gtagcttect cctetggtgg tgttaatcat ttcattttta cccttactgt 3700
ttgagtttct ctcacattac tgtatatact ttgcctttecce ataatcacte 3750
agtgattgca atttgcacaa gtttttttaa attatgggaa tcaagattta 3800
atcctagaga tttggtgtac aattcaggct ttggatgttt ctttagcagt 3850
tttgtgataa gttctagttyg cttgtaaaat ttcacttaat aatgtgtaca 3900
ttagtcattc aataaattgt aattgtaaag aaaa 3934
<210> SEQ ID NO 12
<211> LENGTH: 1033
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 12
Met Gly Ala Ala Gly Leu Leu Gly Val Phe Leu Ala Leu Val Ala
1 5 10 15
Pro Gly Val Leu Gly Ile Ser Cys Gly Ser Pro Pro Pro Ile Leu
20 25 30
Asn Gly Arg Ile Ser Tyr Tyr Ser Thr Pro Ile Ala Val Gly Thr
35 40 45
Val Ile Arg Tyr Ser Cys Ser Gly Thr Phe Arg Leu Ile Gly Glu
50 55 60
Lys Ser Leu Leu Cys Ile Thr Lys Asp Lys Val Asp Gly Thr Trp
65 70 75
Asp Lys Pro Ala Pro Lys Cys Glu Tyr Phe Asn Lys Tyr Ser Ser
80 85 90
Cys Pro Glu Pro Ile Val Pro Gly Gly Tyr Lys Ile Arg Gly Ser
95 100 105
Thr Pro Tyr Arg His Gly Asp Ser Val Thr Phe Ala Cys Lys Thr
110 115 120
Asn Phe Ser Met Asn Gly Asn Lys Ser Val Trp Cys Gln Ala Asn
125 130 135
Asn Met Trp Gly Pro Thr Arg Leu Pro Thr Cys Val Ser Val Phe
140 145 150
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Pro

Thr

Tyr

Asn

Glu

Phe

Cys

Cys

Arg

Ile

Lys

Thr

Met

Ile

Ile

Cys

Lys

Lys

Ile

Cys

Lys

Gly

Gly

Thr

Leu

Ser

Ser

Cys

Glu

Lys

Cys

Val

Glu

His

Thr

Leu

Thr

Ser

Val

Phe

Arg

Glu

Glu

Tyr

Gln

Lys

Pro

Glu

Thr

Cys

Glu

Glu

Cys

Leu

Ala

Glu

Asp

Ile

Glu

Ile

Tyr

Ile

Gly

Ala

Ser

Ala

Cys

Lys

Asp

Ser

Cys

Val

Gln

Gly

Ile

Pro

Cys

Asn

Glu

Ser

Arg

Pro

Glu

Ala

Ile

Gly

Thr

Gly

Thr

Val

Gly

Cys

Asn

Glu

Arg

Cys

Thr

Ala

His

Tyr

Pro

Pro

Pro
155

Val
170

Ser
185

Ser
200

Cys
215

Pro
230

Gly
245

Gly
260

Phe
275

Asn
290

Cys
305

Glu
320

Trp
335

Gln
350

Gln
365

Met
380

Ala
395

Cys
410
His
425

Asn
440

Ser
455

Ala
470

Gln
485

Lys
500

Trp
515

Pro
530

Ala

Gly

Gly

Gly

Lys

Ile

Tyr

Gln

Cys

Ser

Asp

Ser

Ser

Cys

Lys

Phe

Gln

Gln

Met

Pro

Glu

Cys

Phe

Leu

Phe

Pro

Leu

Ser

Tyr

Lys

Ser

Leu

Arg

Gly

Pro

Leu

Pro

Thr

Gly

Pro

Asp

Gly

Gly

Ala

Val

Gly

Gly

Glu

Val

Ser

Met

Val

Pro

Ile

Leu

Trp

Leu

Arg

Leu

Val

Ser

Ala

Asp

Leu

Pro

His

Arg

Phe

Thr

Pro

Arg

Tyr

Val

Ala

Arg

Gly

Glu

Ile

Met

Ala

Leu

Ser

Gly

Val

Gln

Ala

Pro

Asn

Pro

Arg

Ala

Pro

Tyr

Thr

Trp

Pro

Phe

Val

Trp

Thr

Pro

Ser

Ile

Tyr

Ile
160

Pro
175

Val
190

Ala
205

Arg
220

Gly
235

Gly
250

Trp
265

Pro
280

Val
295

Glu
310

Cys
325

Pro
340

Gln
355

Thr
370

Leu
385

Glu
400

Asn
415

Asp
430

Leu
445

Thr
460

Gly
475

Asp
490

Val
505

Arg
520

Asn
535

His

Gly

Gly

Val

Phe

Val

Pro

Thr

Pro

Ser

Glu

Thr

Arg

Ile

Tyr

Lys

Pro

Ile

Pro

Val

Pro

Arg

Val

Tyr

Leu

Gly

Asn Gly His

Leu

Glu

Pro

Pro

Thr

Pro

Lys

Ile

Tyr

Gly

Val

Cys

Leu

Asn

Gly

Ser

Leu

Gly

Gly

Pro

Gln

Asn

Gln

Cys

Ala

Ser

Lys

Pro

Asn

Ala

Ser

Met

Leu

Gly

Val

Asp

Glu

Arg

Asp

Ser

Ala

Asn

Thr

Glu

Val

Leu

Ser

Glu

Lys

His

Val

Ile

Thr

Gly

Asn

Ser

Pro

Asn

Ser

Asn

Ser

Leu

Gly

Thr

Lys

Pro

Gly

Ser

Glu

Pro

Leu

Ser

Cys

Glu

Thr

His
165

Thr
180

Ile
195

Cys
210

Lys
225

Phe
240

Arg
255

Val
270

Gly
285

Ile
300

Phe
315

Gln
330

Ser
345

Arg
360

Val
375

Gln
390

Val
405

Gln
420

Ile
435

Ser
450

Gln
465

Thr
480

Cys
495

Gln
510

Ile
525

Gly
540
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Ser

Cys

Glu

Trp

Gln

Lys

Tyr

Ala

Thr

Ser

Leu

Ile

Pro

Glu

Gly

Ser

Arg

Gly

Ile

Arg

Pro

Lys

Ser

Leu

Ser

Ala

Tyr

Ser

Asn

Ser

Ser

Cys

Glu

Ser

Asp

Cys

Arg

Thr

Trp

Pro

Asn

Phe

Lys

Ser

Tyr

Val

Val

Thr

Thr

Pro

Val

Gln

Asp

Gln

Leu

Pro

Thr

Gly

Ser

Ala

Gly

Asn

Gln

Val

Gly

Phe

Pro

Phe

Tyr

Gly

Pro

Lys

Tyr

Ile

Cys

Pro

Gly

Gly

Pro

Met

Tyr

Glu

Gly

Ile

Pro

His

Pro

Phe

Thr

His

Glu

His

Lys

Val

Leu

Leu

His

Pro

Leu

Val

Arg

Met

Asn

Met

Glu

Ala

Asp

Gly

Asp
545

Pro
560

Arg
575

Ala
590

Val
605

Tyr
620

Thr
635

Trp
650

Val
665

Leu
680

Ala
695

Lys
710

Ile
725

Tyr
740

Leu
755

Gly
770

Val
785

Asn
800

Asp
815

Cys
830

Lys
845

Gly
860

Ser
875

Ala
890

Pro
905

Gly
920

Ala

Phe

Glu

Cys

Pro

His

Phe

Leu

Asp

Arg

Val

Tyr

Ile

Val

Gly

Gly

Ser

Thr

Lys

Cys

His

Lys

Asn

Ile

Leu

His

Ile

Val

Pro

Arg

Thr

Leu

Ile

Tyr

Lys

Pro

Gln

Asn

Gln

Pro

Asn

Asn

Glu

Trp

Arg

Thr

Asn

Thr

Ala

His

Leu

Leu

Cys

Gln

Val

Tyr

Gly

Ser

Cys

Ala

Asn

Gly

Glu

Ser

Thr

Met

Leu

Gly

Glu

Lys

Ser

Cys

His

Pro

Asp

Phe

Thr

Tyr

Leu

Lys

Lys

Thr

Gly

Val

Asn

Lys

Asn

Asp

Ser

Ile

Leu

Ser

Cys

Cys

Lys

Val

Lys

Gly

Pro

Ser

Gly

Asn

Ile

Gly

Ser

Cys

Glu

Gly

Leu

Thr
550

Glu
565

Asp
580

Leu
595

Gly
610

Thr
625

Ser
640

Pro
655

Gln
670

Cys
685

Gln
700

Lys
715

His
730

Ser
745

Leu
760

Pro
775

Asn
790

Ala
805

Phe
820

Thr
835

Gly
850

Gly
865

Cys
880

Thr
895

Val
910

Leu
925

Glu

Thr

Phe

Gln

Ser

Tyr

Val

Gln

Val

Glu

Gln

Asp

Val

Thr

Tyr

Gln

Ser

Pro

Tyr

Ile

Trp

Cys

Asn

Asp

His

Asn

Glu

Cys

Val

Ser

Glu

Leu

Lys

Thr

Ile

Cys

Leu

Asp

Ala

Ile

Gly

Glu

Cys

Pro

Glu

Ser

Met

Val

Pro

Ile

Gln

Glu

Cys

Pro

Glu

Thr

Leu

Arg

Leu

Ile

Phe

Arg

Glu

Pro

Gly

Glu

His

Met

Cys

Arg

Gln

Val

His

Asn

Pro

Pro

Ala

Gly

Gly

Ser

Arg

Asp

Tyr

Ile

Gly

Ala

Ser

Lys

Cys

Lys

Ala

Tyr

Asn

Cys

Met

Asp

Ser

Cys

Lys

Asn

Gly

Gly

Pro

Arg

Tyr

Thr

Ser

Lys

Gly

Thr
555

Gly
570

Thr
585

Val
600

Gly
615

Cys
630

Lys
645

Glu
660

Gly
675

Gln
690

Gly
705

His
720

Ala
735

Gln
750

Asp
765

Leu
780

His
795

Asp
810

Ser
825

Val
840

Pro
855

Phe
870

Leu
885

Trp
900

Pro
915

Met
930

Tyr
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Met Leu Glu

Trp Asn Pro

Val Leu Cys

Ile Val Ile

Tyr Tyr Thr

Arg Glu Val

<210> SEQ I
<211> LENGT.
<212> TYPE:

935

Gly Ser Pro Gln Ser

950

Pro Leu Ala Val Cys

965

Gly Ile Ala Ala Gly

980

Thr Leu Tyr Val Ile

995

Asp Thr Ser Gln Lys

1010

Tyr Ser Val Asp Pro

1025

D NO 13
H: 2978
DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 13

caaacgttcc

ggagataacc

agctggagtce

tcagagcact

gagctgaagg

tttttetgee

gactccagtyg

tgattctgag

ggctatttgt

gggaatattce

tatgacagac

ttcttactet

ttcagcaatg

taactgcggyg

ccattgtaca

cgcacgaaaa

cagctcaact

tctgtgaace

ctgatgttygg

catgatattt

attctaaaag

tttctggett

aaatttgggt

atacgaaaac

cctgtgetet

gatcttgaag

caaatcttcce

agaagctgca

atcagattgt

gectgagagt

ggctgaacca

cacaatgagc

aagattattt

atgttactgt

accgattgec

tggtggtgat

gtctatctet

cccattetgyg

ccacgtgcaa

atgctgetee

ggcgactaag

tcatctgect

tttgtcttea

caagtaccag

ggcttgaget

tgttacacgt

gcacaaagce

gtcagattce

aaaatgaacc

tgtcacagaa

acgcttttat

gacctgtggt

cagtcggett

tcttattgac

dgggcececgga

cacctctact

tacactcctt

ggggaatcaa

tgtgtcagte

getecttgea

tactccttga

cacctttget

tgaacatgge

gcagtgagte

gttgctaaaa

tgacttgcat

tcattecegge

tgttgtgtgg

accaaaaata

actgtctegyg

actctttggt

tcattgtcaa

atccgtgtaa

tcataacatg

gatcctgeca

gtcetggett

tgggcagaag

gtgtgagaag

940

Gln Cys Gln
955

Arg Ser Arg
970

Leu Ile Leu
985

Ser Lys His
1000

Glu Ala Phe
1015

Tyr Asn Pro
1030

gcagagactce
agatggtcat
gtgaggctga
ttcctgetac
tttctacaac
tgaatttcag
aatacttcat
ggaggtcagg
tctgtgtcett
ttttataaga
cattgcagac
atgccactgg
ggcatctatg
tagcatggac
tccgatccag
gggctgtcag
caacacccaa
agcccatcag
ttctttatcecc
aaccttggtyg
tcatagctgt
gtcetgetty
gagcgaaaag
tcctgeactyg
ttcagaaact

gaagtacaag

945

Ser Asp His Gln
960

Ser Leu Ala Pro
975

Leu Thr Phe Leu
990

Arg Glu Arg Asn
1005

His Leu Glu Ala
1020

Ala Ser

cttgcteeca
cacattggtyg
agggagtgga
cgctgectgt
cagcttgeat
cgatgtttte
attactcagt
cagttcteca
tggcctecty
aggccaggte
atcctettty
tgcgtgggtt
ccatcaactt
cggtacatcg
aacactaccyg
tcatcatcte
ggcagcgatg
gtggaagetg
ctttgatgtt
caagctcaga
ggtgettgtg
tgacggctge
ctaattgget
ctgectgaac
actttctgaa

tcctcagget

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750

800

850

900

950

1000

1050

1100

1150

1200

1250

1300
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-continued
tctectgtge cgggaggtac tcagaaaaca tttcectcggca gaccagtgag 1350
accgcagata acgacaatgc gtcgtcectte actatgtgat agaaagctga 1400
gtctccctaa ggcatgtgtg aaacatactc atagatgtta tgcaaaaaaa 1450
agtctatggce caggtatgca tggaaaatgt gggaattaag caaaatcaag 1500
caagcctete tectgcggga cttaacgtge tcatgggcetg tgtgatctet 1550
tcagggtggg gtggtctctyg ataggtagca ttttccagca ctttgcaagg 1600
aatgttttgt agctctaggg tatatatccg cctggcattt cacaaaacag 1650
cctttgggaa atgctgaatt aaagtgaatt gttgacaaat gtaaacattt 1700
tcagaaatat tcatgaagcg gtcacagatc acagtgtcectt ttggttacag 1750
cacaaaatga tggcagtggt ttgaaaaact aaaacagaaa aaaaaatgga 1800
agccaacaca tcactcattt taggcaaatg tttaaacatt tttatctatce 1850
agaatgttta ttgttgctgg ttataagcag caggattggc cggctagtgt 1900
ttecctetecat ttcecectttga tacagtcaac aagectgacce ctgtaaaatg 1950
gaggtggaaa gacaagctca agtgttcaca acctggaagt gcttcgggaa 2000
gaaggggaca atggcagaac aggtgttggt gacaattgtc accaattgga 2050
taaagcagct caggttgtag tgggccatta ggaaactgtc ggtttgettt 2100
gatttcecetg ggagcetgtte tctgtecgtga gtgtctcecttyg tcectaaacgte 2150
cattaagctg agagtgctat gaagacagga tctagaataa tcttgctcac 2200
agctgtgetce tgagtgccta geggagttce agcaaacaaa atggactcaa 2250
gagagatttg attaatgaat cgtaatgaag ttggggttta ttgtacagtt 2300
taaaatgtta gatgttttta attttttaaa taaatggaat actttttttt 2350
tttttaaaga aagcaacttt actgagacaa tgtagaaaga agttttgttc 2400
cgtttecttta atgtggttga agagcaatgt gtggctgaag acttttgtta 2450
tgaggagctg cagattagct aggggacagc tggaattatg ctggcttctg 2500
ataattattt taaaggggtc tgaaatttgt gatggaatca gattttaaca 2550
gctcectectteca atgacataga aagttcatgg aactcatgtt tttaaagggce 2600
tatgtaaata tatgaacatt agaaaaatag caacttgtgt tacaaaaata 2650
caaacacatg ttaggaaggt actgtcatgg gctaggcatg gtggctcaca 2700
cctgtaatcce cagcattttg ggaagctaag atgggtggat cacttgaggt 2750
caggagtttg agaccagcct ggccaacatg gcgaaacccce tctctactaa 2800
aaatacaaaa atttgccagg cgtggtggcg ggtgcctgta atcccagcta 2850
cttgggaggc tgaggcaaga gaatcgcttg aacccaggag gcagaggttg 2900
cagtgagccg agatcgtgec attgcactcce agectgggtg acagagcgag 2950
actccatctc aaaaaaaaaa aaaaaaaa 2978

<210> SEQ ID NO 14

<211> LENGTH: 374

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 14

Met Ser Gly Glu Ser Met Asn Phe Ser Asp Val Phe Asp Ser Ser
1 5 10 15
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Glu

Ser

Arg

Leu

Lys

Ala

Leu

Leu

Thr

Ile

Ser

Lys

Pro

Leu

Ile

Asn

Arg

Thr

Tyr

Leu

Phe

Ser

Asp

Glu

Leu

Leu

Ala

Asp

Ala

Lys

Thr

Lys

Ile

Thr

Cys

Leu

Leu

Val

Ile

Met

Ser

Glu

Ala

Lys

Ser

Glu

Tyr

Met

Phe

Gly

Arg

Ile

Thr

Gly

Cys

Ser

Cys

Phe

Glu

Leu

Met

Gln

Ala

Val

Cys

Val

Phe

Asp

Cys

Thr

Phe

Leu

Val

Asn

Ser

Leu

Gly

Ile

Ile

Phe

Leu

Val

Pro

Met

Phe

Ala

Val

Leu

Gln

Leu

Ile

Leu

Ala

Ala

Val
20

Leu
35

Pro
50

Ile
65

Met
80

Phe
95

Ala
110

Tyr
125

Ser
140

Arg
155

Val
170

Phe
185

Lys
200

Leu
215

Met
230

Gln
245

Val
260

Leu
275

Ser
290

Ala
305

Gly
320

Trp
335

Gly
350

Asp
365

<210> SEQ ID NO 15

<211> LENGTH:

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

1531

Ser

Cys

Ile

Leu

Thr

Val

Trp

Ala

Met

Leu

Val

Asn

Tyr

Gly

Ile

Asn

Leu

Val

Glu

Phe

Gln

Cys

Arg

Asn

Val

Ser

Ala

Val

Asp

Leu

Val

Ile

Asp

Arg

Trp

Gln

Gln

Leu

Phe

Ser

Val

Thr

Lys

Leu

Lys

Val

Tyr

Asp

Asn

Leu

Tyr

Val

Val

Thr

Phe

Asn

Arg

Ser

Gly

Lys

Thr

Glu

Cys

Lys

Phe

Ala

Leu

His

Phe

Arg

Ser

Asn

Thr

Gln

Ser

Ile

Tyr

Leu

Ser

Phe

Tyr

Arg

Leu

Tyr

Val

Leu

Tyr

Arg

Leu

Ala

Ile

Cys

Arg

Arg

Glu

Ala

Ser
25

Glu
40

Leu
55

Thr
70

Leu
85

Pro
100

Asn
115

Asn
130

Ile
145

Thr
160

Ser
175

Asn
190

Ser
205

Leu
220

Thr
235
His
250

Ala
265

Asn
280

Gly
295

Cys
310

Asn
325

Lys
340

Asn
355

Ser
370

Tyr

Val

Ile

Phe

Leu

Phe

Ala

Cys

Ala

Leu

Val

Thr

Glu

Phe

Phe

Lys

Cys

Leu

Tyr

Leu

Tyr

Tyr

Ile

Ser

Tyr

Arg

Cys

Ala

Asn

Trp

Thr

Gly

Ile

Pro

Ile

Gln

Pro

Gly

Ile

Ala

Gln

Gly

Thr

Asn

Phe

Lys

Ser

Phe

Ser

Gln

Val

Phe

Met

Ala

Cys

Met

Val

Arg

Ile

Gly

Ile

Phe

Val

Ile

Ile

Lys

Lys

Pro

Leu

Ser

Arg

Thr

Val

Phe

Phe

Tyr

Ala

Val

Lys

Leu

Gln

Thr

Ser

Ser

Arg

Phe

Lys

Arg

Pro

Met

Thr

Val

Lys

Ser

Gln

Met

Asp
30

Ser
45

Gly
60

Lys
75

Ile
Ser
105

Leu
120

Leu
135

Ala
150

Lys
165

Ser
180

Asp
195

Trp
210

Ile
225

Thr
240

Val
255
His
270

Asn
285

Val
300

Leu
315

Ile
330

Gly
345

Thr
360
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<400> SEQUENCE: 15

agtcacagag ggaacacaga gcctagttgt aaacggacag agacgagagg 50
ggcaagggayg gacagtggat gacagggaag acgagtgggg gcagagctgce 100
tcaggaccat ggctgaggcce atcacctatg cagatctgag gtttgtgaag 150
gcteccctga agaagagcat ctccagecgg ttaggacagg acccaggggce 200
tgatgatgat ggggaaatca cctacgagaa tgttcaagtyg cccgcagtcec 250
taggggtgce ctcaagettg gettettetg tactagggga caaagcageg 300
gtcaagtcgyg agcagccaac tgcgtectgg agagecgtga cgtcaccage 350
tgtegggegyg attcteccct gecgcacaac ctgectgega tacctectge 400
tcggectget cctcacctge ctgctgttag gagtgaccge catctgectg 450
ggagtgeget atctgcaggt gtctcagcag ctccagcaga cgaacagggt 500
tctggaagte actaacagca gcctgaggca gcagctceege ctcaagataa 550
cgcagetggg acagagtgca gaggatctge aggggtcecag gagagagcetg 600
gegcagagte aggaagcact acaggtggaa cagagggctce atcaggegge 650
cgaagggcag ctacaggcct gccaggcaga cagacagaag acgaaggaga 700
ccttgcaaag tgaggagcaa cagaggaggg ccttggagca gaagctgage 750
aacatggaga acagactgaa gcccttette acatgegget cagcagacac 800
ctgctgteceg tcgggatgga taatgcatca gaaaagctge ttttacatcet 850
cacttacttc aaaaaattgg caggagagcc aaaaacaatyg tgaaactctg 900
tcttceccaage tggccacatt cagtgaaatt tatccacaat cacactctta 950
ctacttctta aattcactgt tgccaaatgg tggttcaggg aattcatatt 1000
ggactggect cagctctaac aaggattgga agttgactga tgatacacaa 1050
cgcactagga cttatgctca aagctcaaaa tgtaacaagg tacataaaac 1100
ttggtcatgg tggacactgg agtcagagtc atgtagaagt tctcttccect 1150
acatctgtga gatgacagct ttcaggtttc cagattagga cagtcctttg 1200
cactgagttg acactcatgc caacaagaac ctgtgccect ccttectaac 1250
ctgaggcectg gggttcctca gaccatctcee ttcattetgg gcagtgcecag 1300
ccaccggctg acccacacct gacacttcca gccagtetge tgcectgctece 1350
ctecttectga aactggactg ttecctgggaa aagggtgaag ccacctctag 1400
aagggacttt ggcctcccece caagaacttce ccatggtaga atggggtggg 1450
ggaggagggc gcacgggctg agcggatagg ggcggceccgg agccagccag 1500
gcagttttat tgaaatcttt ttaaataatt g 1531

<210> SEQ ID NO 16

<211> LENGTH: 359

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 16

Met Ala Glu Ala Ile Thr Tyr Ala Asp Leu Arg Phe Val Lys Ala
1 5 10 15

Pro Leu Lys Lys Ser Ile Ser Ser Arg Leu Gly Gln Asp Pro Gly
20 25 30

Ala Asp Asp Asp Gly Glu Ile Thr Tyr Glu Asn Val Gln Val Pro
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-continued
35 40 45
Ala Val Leu Gly Val Pro Ser Ser Leu Ala Ser Ser Val Leu Gly
50 55 60
Asp Lys Ala Ala Val Lys Ser Glu Gln Pro Thr Ala Ser Trp Arg
65 70 75
Ala Val Thr Ser Pro Ala Val Gly Arg Ile Leu Pro Cys Arg Thr
80 85 90
Thr Cys Leu Arg Tyr Leu Leu Leu Gly Leu Leu Leu Thr Cys Leu
95 100 105
Leu Leu Gly Val Thr Ala Ile Cys Leu Gly Val Arg Tyr Leu Gln
110 115 120
Val Ser Gln Gln Leu Gln Gln Thr Asn Arg Val Leu Glu Val Thr
125 130 135
Asn Ser Ser Leu Arg Gln Gln Leu Arg Leu Lys Ile Thr Gln Leu
140 145 150
Gly Gln Ser Ala Glu Asp Leu Gln Gly Ser Arg Arg Glu Leu Ala
155 160 165
Gln Ser Gln Glu Ala Leu Gln Val Glu Gln Arg Ala His Gln Ala
170 175 180
Ala Glu Gly Gln Leu Gln Ala Cys Gln Ala Asp Arg Gln Lys Thr
185 190 195
Lys Glu Thr Leu Gln Ser Glu Glu Gln Gln Arg Arg Ala Leu Glu
200 205 210
Gln Lys Leu Ser Asn Met Glu Asn Arg Leu Lys Pro Phe Phe Thr
215 220 225
Cys Gly Ser Ala Asp Thr Cys Cys Pro Ser Gly Trp Ile Met His
230 235 240
Gln Lys Ser Cys Phe Tyr Ile Ser Leu Thr Ser Lys Asn Trp Gln
245 250 255
Glu Ser Gln Lys Gln Cys Glu Thr Leu Ser Ser Lys Leu Ala Thr
260 265 270
Phe Ser Glu Ile Tyr Pro Gln Ser His Ser Tyr Tyr Phe Leu Asn
275 280 285
Ser Leu Leu Pro Asn Gly Gly Ser Gly Asn Ser Tyr Trp Thr Gly
290 295 300
Leu Ser Ser Asn Lys Asp Trp Lys Leu Thr Asp Asp Thr Gln Arg
305 310 315
Thr Arg Thr Tyr Ala Gln Ser Ser Lys Cys Asn Lys Val His Lys
320 325 330
Thr Trp Ser Trp Trp Thr Leu Glu Ser Glu Ser Cys Arg Ser Ser
335 340 345
Leu Pro Tyr Ile Cys Glu Met Thr Ala Phe Arg Phe Pro Asp
350 355
<210> SEQ ID NO 17
<211> LENGTH: 1978
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 17

ggcacgaggg tccgcaagec cggctgagag cgegecatgg ggcaggeggyg

ctgcaagggyg ctetgectgt cgetgttega ctacaagace gagaagtatg

tcatcgccaa gaacaagaag gtgggectge tgtacegget getgcaggece

50

100

150
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230

-continued
tcecatectgg cgtacctggt cgtatgggtg ttectgataa agaagggtta 200
ccaagacgte gacacctccce tgcagagtge tgtcatcacc aaagtcaagg 250
gegtggectt caccaacacce tcggatcettg ggcageggat ctgggatgte 300
gccgactacg tcattccage ccagggagag aacgtcectttt ttgtggtcac 350
caacctgatt gtgaccccca accageggca gaacgtcetgt getgagaatg 400
aaggcattce tgatggegceg tgctccaagg acagcgactyg ccacgcetggyg 450
gaagcggtta cagctggaaa cggagtgaag accggccgcet gectgeggag 500
agggaacttg gccaggggca cctgtgagat ctttgectgyg tgecegttgg 550
agacaagctce caggccggag gagccattce tgaaggaggce cgaagacttce 600
accattttca taaagaacca catccgtttc cccaaattca acttctccaa 650
aaacaatgtg atggacgtca aggacagatc tttcctgaaa tcatgccact 700
ttggccccaa gaaccactac tgccccatcet tecgactggyg ctecatcgte 750
cgetgggeeyg ggagegactt ccaggatata gecctgegag gtggegtgat 800
aggaattaat attgaatgga actgtgatct tgataaagct gecctctgagt 850
gccaccctea ctattectttt agecgtcetgg acaataaact ttcaaagtcet 900
gtectecteeyg ggtacaactt cagatttgcce agatattacce gagacgcage 950
cggggtggag ttccgcacce tgatgaaagce ctacgggatc cgctttgacg 1000
tgatggtgaa cggcaagggt gctttcttct gcgacctggt actcatctac 1050
ctcatcaaaa agagagagtt ttaccgtgac aagaagtacg aggaagtgag 1100
gggcctagaa gacagttcce aggaggcecga ggacgaggca tceggggctgg 1150
ggctatctga gcagctcaca tctgggcecag ggctgctggg gatgceccggag 1200
cagcaggagc tgcaggagcc acccgaggcg aagcgtggaa gcagcagtca 1250
gaaggggaac ggatctgtgt gcccacagcet cctggagcec cacaggagca 1300
cgtgaattgce ctctgcttac gttcaggcce tgtcecctaaac ccagccgtet 1350
agcacccagt gatcccatge ctttgggaat cccaggatgce tgcccaacgg 1400
gaaatttgta cattgggtgc tatcaatgcc acatcacagg gaccagccat 1450
cacagagcaa agtgacctcc acgtctgatg ctggggtcat caggacggac 1500
ccatcatggce tgtctttttg ccccacccce tgccgtcagt tettecttte 1550
tcegtggetyg getteccgeca ctagggaacg ggttgtaaat ggggaacatg 1600
acttccttee ggagtceccttyg agcacctcag ctaaggaccg cagtgeccctg 1650
tagagttcct agattacctc actgggaata gcattgtgcg tgtccggaaa 1700
agggctceccat ttggttccag cccactccce tctgcaagtg ccacagctte 1750
cctcagagca tactctccag tggatccaag tactctcectet cctaaagaca 1800
ccaccttect gecagetgtt tgcccttagg ccagtacaca gaattaaagt 1850
gggggagatg gcagacgctt tctgggacct gcccaagata tgtattctcet 1900
gacactctta tttggtcata aaacaataaa tggtgtcaat ttcaaaaaaa 1950
aaaaaaaaaa aaaaaaaaaa aaaaaaaa 1978

<210> SEQ ID NO 18
<211> LENGTH: 422

<212> TYPE:

PRT

<213> ORGANISM: Homo sapiens
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232

<400> SEQUENCE:

Met
1

Tyr

Ser

Thr

Tyr

Asn

Asn

Arg

Phe

Phe

Ile

Asn

Ala

Gly

Glu

Ser

Tyr

Tyr

Phe

Tyr

Ser

Gln

Gly

Lys

Leu

Trp

Leu

Asn

Val

Leu

Glu

Ala

Cys

Ala

Leu

Arg

Lys

His

Gly

Ile

Cys

Lys

Arg

Gly

Cys

Arg

Gln

Leu

Gln

Thr

Tyr

Val

Gln

Thr

Ile

Ile

Gly

Gly

Leu

Trp

Lys

Phe

Asp

Tyr

Ser

Asn

His

Ser

Asp

Ile

Asp

Asp

Glu

Thr

Ala

Glu

Arg

Phe

Ser

Ser

Pro

Val

Ile

Glu

Arg

Cys

Glu

Pro

Arg

Cys

Asp

Ile

Pro

Val

Ala

Arg

Leu

Lys

Ala

Ser

Gly
Lys
20

Leu
35

Leu
50

Ala
65

Asp
80

Ala
95

Thr
110

Pro
125

Ala
140

Arg
155

Pro
170

Ala
185

Lys
200

Ser
215

Pro
230

Phe
245

Glu
260

His
275

Ser
290

Ala
305

Phe
320

Val
335

Lys
350

Glu
365

Gly

Cys

Tyr

Leu

Ile

Val

Leu

Gln

Pro

Asp

Val

Gly

Leu

Glu

Phe

Phe

Ile

Gln

Trp

Tyr

Ser

Gly

Asp

Leu

Tyr

Asp

Pro

Lys

Val

Gln

Lys

Ile

Gly

Gly

Asn

Gly

Thr

Asn

Glu

Asp

Asn

Leu

Phe

Asp

Asn

Ser

Gly

Val

Val

Ile

Glu

Glu

Gly

Gly

Ile

Ala

Lys

Thr

Gln

Glu

Gln

Ala

Ala

Leu

Thr

Phe

Phe

Lys

Arg

Ile

Cys

Phe

Tyr

Glu

Met

Tyr

Glu

Ala

Leu

Leu

Ala

Ser

Gly

Lys

Arg

Asn

Arg

Cys

Gly

Ala

Ser

Thr

Ser

Ser

Leu

Ala

Asp

Ser

Asn

Phe

Val

Leu

Val

Ser

Leu

Cys
10

Lys
25

Ile
40

Tyr
55

Val
70

Ile
85

Val
100

Gln
115

Ser
130

Asn
145

Arg
160

Ser
175

Ile
190

Lys
205

Cys
220

Gly
235

Leu
250

Leu
265

Arg
280

Phe
295

Arg
310

Asn
325

Ile
340

Arg
355

Gly
370

Gly

Leu

Asn

Leu

Gln

Lys

Trp

Phe

Asn

Lys

Gly

Gly

Arg

Phe

Asn

His

Ser

Arg

Asp

Leu

Arg

Thr

Gly

Lys

Gly

Leu

Met

Ser

Lys

Ala

Asp

Gly

Asp

Phe

Val

Asp

Val

Thr

Pro

Ile

Asn

Phe

Ile

Gly

Lys

Asp

Phe

Leu

Lys

Lys

Leu

Gly

Pro

Leu

Lys

Tyr

Val

Val

Val

Val

Cys

Ser

Lys

Cys

Glu

Lys

Val

Gly

Val

Gly

Ala

Asn

Ala

Met

Gly

Arg

Glu

Leu

Glu

Phe

Val

Leu

Asp

Ala

Ala

Val

Ala

Asp

Thr

Glu

Glu

Asn

Met

Pro

Arg

Val

Ala

Lys

Arg

Lys

Ala

Glu

Asp

Ser

Gln

Asp
15

Gly
30

Val
45

Thr
60

Phe
75

Asp
90

Thr
105

Glu
120

Cys
135

Gly
150

Ile
165

Pro
180

His
195

Asp
210

Lys
225

Trp
240

Ile
255

Ser
270

Leu
285

Tyr
300

Ala
315

Phe
330

Phe
345

Ser
360

Glu
375

Gln
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234

380

385

Glu Leu Gln Glu Pro Pro Glu Ala Lys Arg Gly

395

400

390

Ser Ser Ser Gln
405

Lys Gly Asn Gly Ser Val Cys Pro Gln Leu Leu Glu Pro His Arg

Ser Thr

410

<210> SEQ ID NO 19
<211> LENGTH: 1322

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 19

aactcattct

tccagaatgg

tctgaccega

attttgtgat

aaggtgcagt

tttcgacagt

cagatgctga

caggccgtgg

cactgtgggg

cceccactect

tatccagggyg

agctggggtc

agactgtggt

tgccttgteg

agctcagtcet

tcctacttgyg

gctcagaaag

agctgttetg

tctggagect

gacattcatg

gaggageecyg

ccacccatct

ccaagggcat

aaatcattta

ccaaagcettt

atgctcaggt

tgtcaaataa

gaagaggctg

gttctgggtg

ctggattect

tcaggcaaag

ttgtggtcag

gatgtgggga

gcagtggaac

atggggtctg

agaaaagtgc

gcaccagcat

atatcaagat

atgtccactg

gatgctagaa

atcactccag

gaatattctt

gctaatctte

gatatgtgag

ctcecteagt

gaagtagtga

aggtcaatgt

aactgattct

gecettetee

tgtccagaaa

cttttetgty

ctgtctteca

agtcactgtt

aatggagata

<210> SEQ ID NO 20
<211> LENGTH: 273

<212> TYPE:

PRT

acgattttac

ggtccectygyg

ccatgactca

getgactgtt

attcatcttt

tgtttgtgge

agccggctgg

tagacacaac

aaccagaggt

aatctgetge

caagtggtte

gecctatcag

atgactcctyg

cctgetgage

ggagaaagat

cttetggtygyg

gacgcagatg

catgctaagg

tgagtagtct

tctgggaata

ggagctetgt

cttctacgtyg

ctcecectgag

gtcecageect

actgcagtct

tccttttecac

ca

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 20

415

tgtcteattt

gtggtggcte

aggcacagac

acttcaccaa

aacttggagyg

attgaccaag

atctcttgga

tacaggctygg

gacagtgtac

actgctetgt

ctgaatggge

gaatggagac

aacttggaca

cctgtttety

getgagtgge

gaatcgtcat

tctggtaatg

tcctcactaa

gggcecetggg

actctcttec

gttctgagat

tacatcatta

accttactcce

actcctataa

ccacagtett

tgtttttaaa

420

ttttccttte

tgctagtgaa

tctecagaag

cgggacagaa

agtatgtacg

ctggggcagc

daggagcaga

gegeacecett

ccagagagga

gacaggctte

aggaggagag

tggaccttte

tgtctacacc

tggagtggag

attgcagect

ccagctaagyg

aggtctcaag

gettgetete

tgaggtaaag

ctgatcctty

catgcatcte

atccccattyg

ttccageece

gtcatgatct

cagaagacaa

aaccttttat

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750

800

850

900

950

1000

1050

1100

1150

1200

1250

1300

1322
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Met Gly Ser

Leu Thr Arg

Glu Asp Phe

Gly Thr Glu

Glu Glu Tyr

Leu Thr Lys

Leu Asp Leu

Arg His Asn

Val Gln Pro

His Gln His

Gly Asp Ile

Ala Gly Val

Phe Gln Thr

Val Tyr Thr

Ser Val Glu

Leu Ser Gly

Val Gly Ile

Thr Gln Met

Gln Ser Cys

<210> SEQ I
<211> LENGT.
<212> TYPE:

Gly Trp Val Pro Trp

Leu Asp Ser Ser Met

20

Val Ile Gln Ala Lys

35

Lys Val Gln Phe Val

50

Val Arg Phe Asp Ser

65

Leu Gly Gln Pro Asp

80

Leu Glu Arg Ser Arg

95

Tyr Arg Leu Gly Ala

110

Glu Val Thr Val Tyr

125

Asn Leu Leu His Cys

140

Lys Ile Lys Trp Phe

155

Met Ser Thr Gly Pro

170

Val Val Met Leu Glu

185

Cys Leu Val Asp His

200

Trp Arg Ala Gln Ser

215

Ile Ala Ala Phe Leu

230

Val Ile Gln Leu Arg

245

Ser Gly Asn Glu Val

260
D NO 21
H: 2818

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 21

getgccacct

gtgaccagte

cgctggaaat

agattggaca

tgccacagag

tggcctacag

ctggtgatce

ctctagagge

tggtgactca

ggacctcgag

actataacga

ggtccectea

cctcatctte

tggagcggca

acctggcggg

cagccggeac

aacctggagyg

caccteecetyg

tggcctectt

cteetgggeyg

ccggcagaca

Val

Thr

Ala

Val

Asp

Ala

Gln

Pro

Pro

Ser

Leu

Ile

Met

Ser

Glu

Leu

Ala

Ser

Val
Gln
25

Asp
40

Arg
55

Val
Glu
85

Ala
100

Phe
115

Glu
130

Val
145

Asn
160

Arg
175

Thr
190

Ser
205

Tyr
220

Gly
235

Gln
250

Arg
265

Ala

Gly

Cys

Phe

Gly

Gln

Val

Thr

Arg

Thr

Gly

Asn

Pro

Leu

Ser

Leu

Lys

Ala

gagcctcetea

agccatgaac

acctgttetyg

gtggaaaatc

caaggccgtyg

tgatcggcaa

cgcagtteca

Leu Leu Val

Thr Asp Ser

Tyr Phe Thr

Ile Phe Asn

Met Phe Val

Trp Asn Ser

Asp Gly Val

Val Gly Arg

Thr Pro Leu

Gly Phe Tyr

Gln Glu Glu

Gly Asp Trp

Glu Leu Gly

Leu Ser Pro

Trp Arg Lys

Ile Phe Leu

Gly Tyr Val

Val Leu Leu

acataagaca
tacccgctaa
ggaactggac
atctctgece
ttcegtgeeey
cgtectggty

cggagacctt

Asn
15

Pro
30

Asn
45

Leu
60

Ala
Arg
90

Cys
105

Lys
120

Leu
135

Pro
150

Arg
165

Thr
180
His
195

Val
210

Met
225

Leu
240

Arg
255

Pro
270

50

100

150

200

250

300

350
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cctgttecac ctggecgtgg ccgacctcect gctggtette atcttgecct 400
ttgcegtgge cgagggctet gtgggcetggg tcectggggac cttectcetge 450
aaaactgtga ttgccctgca caaagtcaac ttctactgca gcagectget 500
cctggectge atcgecgtgg accgctacct ggecattgte cacgecgtec 550
atgcctacceg ccaccgecge ctecteteca tecacatcac ctgtgggacce 600
atctggetgg tgggcttect cecttgecttg ccagagattce tettecgcecaa 650
agtcagccaa ggccatcaca acaactccct gecacgttge accttcetecce 700
aagagaacca agcagaaacg catgcctggt tcacctcceeg attcctctac 750
catgtggcgg gattcctget geccatgcetg gtgatgggcet ggtgctacgt 800
gggggtagtyg cacaggttge gccaggccca geggegecoct cagcggcaga 850
aggcagtcag ggtggccatc ctggtgacaa gcatcttett cctcetgetgg 900
tcaccctace acatcgtcat cttectggac accctggega ggetgaagge 950
cgtggacaat acctgcaagc tgaatggctce tctecccegtg gecatcacca 1000
tgtgtgagtt cctgggcctyg gceccactgct gcctcaacce catgctctac 1050
actttcgeeg gegtgaagtt ccgcagtgac ctgtcecgegge tectgaccaa 1100
gctgggcetgt accggcecctg cctecctgtg ccagetcectte cctagetggce 1150
gcaggagcag tctctctgag tcagagaatg ccacctctet caccacgtte 1200
taggtcccag tgtccccttt tattgctgcet tttecttggg gcaggcagtg 1250
atgctggatg ctccttccaa caggagctgg gatcctaagg gcectcaccgtg 1300
gctaagagtyg tcecctaggagt atcctcattt ggggtagcta gaggaaccaa 1350
ccecatttet agaacatcecce tgccagetcet tcetgecggece ctggggctag 1400
gctggagecee agggagcgga aagcagctcg aaggcacagt gaaggctgtce 1450
cttacccatc tgcacccecece tgggctgaga gaacctcacg cacctceccat 1500
cctaatcatc caatgctcaa gaaacaactt ctacttctge ccttgccaac 1550
ggagagcgcece tgcccctcecce agaacacact ccatcagctt aggggctgcet 1600
gacctccaca gcttececte tctectectg ceccacctgte aaacaaagcece 1650
agaagctgag caccagggga tgagtggagg ttaaggctga ggaaaggcca 1700
gctggcagca gagtgtggct tcggacaact cagtccctaa aaacacagac 1750
attctgccag gecccccaage ctgcagtcat cttgaccaag caggaagctce 1800
agactggttg agttcaggta gctgccecctg gctectgaccg aaacagcget 1850
gggtccacce catgtcaccg gatcctgggt ggtctgcagyg cagggctgac 1900
tctaggtgece cttggaggcc agccagtgac ctgaggaagce gtgaaggccg 1950
agaagcaaga aagaaacccg acagagggaa gaaaagagct ttcttcecccga 2000
accccaagga gggagatgga tcaatcaaac ccggctgtece cctcecgecca 2050
ggcgagatgg ggtgggggga gaactcctag ggtggetggg tccaggggat 2100
gggaggttgt gggcattgat ggggaaggag gctggcttgt cccctectca 2150
ctcecttece ataagctata gacccgagga aactcagagt cggaacggag 2200
aaaggtggac tggaaggggc ccgtgggagt catctcaacc atccecctceeg 2250
ttggcatcac cttaggcagg gaagtgtaag aaacacactg aggcaggaac 2300
tceccaggece aggaagcegt gecctgccce cgtgaggatg tcactcagat 2350
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ggaaccgcag gaagctgcte cgtgettgtt tgctcacctg gggtgtggga 2400
ggcecegteceg gcagttcetgg gtgctcececta ccacctceccee agectttgat 2450
caggtgggga gtcagggacc cctgccecttg tceccactcaa gccaagcagce 2500
caagctectt gggaggcccec actggggaaa taacagcetgt ggctcacgtg 2550
agagtgtctt cacggcagga caacgagaaa gccctaagac gtcccttttt 2600
tctctgagta tectcectcecgeca agetgggtaa tcgatgggga gtctgaagca 2650
gatgcaaaga ggcagaggat ggattttgaa ttttcttttt aataaaaagg 2700
cacctataaa acaggtcaat acagtacagg cagcacagag acccccggaa 2750
caagcctaaa aattgtttca aaataaaaac caagaagatg tcttcaaaaa 2800
aaaaaaaaaa aaaaaaaa 2818

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 22
H: 372
PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 22

Met Asn Tyr

1

Asp Leu Phe

Ser Leu Val

Met Ala Ser

Ile Phe Leu

Leu Glu Arg

Phe His Leu

Phe Ala Val

Leu Cys Lys

Ser Ser Leu

Ile Val His

Ile His Ile

Ala Leu Pro

Asn Asn Ser

Glu Thr His

Gly Phe Leu

Val Val His

Pro Leu Thr Leu Glu

Trp Glu Leu Asp Arg

20

Glu Asn His Leu Cys

35

Phe Lys Ala Val Phe

50

Leu Gly Val Ile Gly

65

His Arg Gln Thr Arg

80

Ala Val Ala Asp Leu

95

Ala Glu Gly Ser Val

110

Thr Val Ile Ala Leu

125

Leu Leu Ala Cys Ile

140

Ala Val His Ala Tyr

155

Thr Cys Gly Thr Ile

170

Glu Ile Leu Phe Ala

185

Leu Pro Arg Cys Thr

200

Ala Trp Phe Thr Ser

215

Leu Pro Met Leu Val

230

Arg Leu Arg Gln Ala

245

Met

Leu

Pro

Val

Asn

Ser

Leu

Gly

His

Ala

Arg

Trp

Lys

Phe

Arg

Met

Gln

Asp
10

Asp
25

Ala
Pro
55

Val
70

Ser
85

Leu
100

Trp
115

Lys
130

Val
145
His
160

Leu
175

Val
190

Ser
205

Phe
220

Gly
235

Arg
250

Leu

Asn

Thr

Val

Leu

Thr

Val

Val

Val

Asp

Arg

Val

Ser

Gln

Leu

Trp

Arg

Glu Asn Leu

Tyr Asn Asp

Glu Gly Pro

Ala Tyr Ser

Val Leu Val

Glu Thr Phe

Phe Ile Leu

Leu Gly Thr

Asn Phe Tyr

Arg Tyr Leu

Arg Leu Leu

Gly Phe Leu

Gln Gly His

Glu Asn Gln

Tyr His Val

Cys Tyr Val

Pro Gln Arg

Glu
15

Thr
30

Leu
45

Leu
60

Ile
75

Leu
90

Pro
105

Phe
120

Cys
135

Ala
150

Ser
165

Leu
180
His
195

Ala
210

Ala
225

Gly
240

Gln
255
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Lys Ala Val

Cys Trp Ser

Arg Leu Lys

Pro Val Ala

Cys Leu Asn

Ser Asp Leu

Ala Ser Leu

Ser Glu Ser

<210> SEQ I
<211> LENGT.
<212> TYPE:

Arg Val Ala Ile Leu

260

Pro Tyr His Ile Val

275

Ala Val Asp Asn Thr

290

Ile Thr Met Cys Glu

305

Pro Met Leu Tyr Thr

320

Ser Arg Leu Leu Thr

335

Cys Gln Leu Phe Pro

350

Glu Asn Ala Thr Ser

365
D NO 23
H: 1529

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 23

agtggctcta

tctetgacgy

gacagacaca

tgagtggact

aagcaggacc

ccaggaggcyg

gtgaccgecyg

ctgggacacc

acgtctctca

gcgcagaaat

agctgaacag

tgaacgggct

dagaggaacyg

aaagctaagg

gecectgaaaa

ggcaccaagce

gcagctggte

atgccageca

ggagagttta

tccaggggag

ggggctcegg

tgggtgtgcg

cgeggagtec

ctttcagaag

tcecectgecaa

ggctccaaac

gegttgtcag

gccatggagg

gtgttgcagg

ctetgtggge

acacagagtc

agtttccaag

cccagtecac

cagagattga

tcaagcagat

aagcttcaga

atggagttge

gtggatcaac

agtgggtcca

agcatccaca

caccggetec

tctgggtgga

cccaccagcece

tcgetggace

accggetgge

atgggacctyg

aaagtgtctce

tcgetetggt

tccactaacc

ggagtgagtg

aaggtcaata

cgtgggacte

tgggctgctg

taaaacagct

aacttggaaa

gcagatttca

aatctcagga

ctgagcagcet

tttgctggaa

aggtgtccag

ttccaacgga

cgceccggtat

gcccggagga

tggattggee

tgggagccat

dgagccaggy

gacgccettet

cacatgcacg

attcaagacc

Val Thr Ser
265

Ile Phe Leu
280

Cys Lys Leu
295

Phe Leu Gly
310

Phe Ala Gly
325

Lys Leu Gly
340

Ser Trp Arg
355

Leu Thr Thr
370

tettectget
cgaccccaac
agagctgtga
ctccatcate
ttcagagatc
agatcgtget
actctgette
ggaagagagg
gecaccacgg
caggaactgg
cttggagetyg
tcaagtccca
agactccggyg
cggetttgtyg
agtgctacta
gectgtgacy
gcaggactte
ttcggaactt
gtggactaca
cgaggactge
gegaccgtaa
cecgecageca

agaccctgac

Ile Phe Phe

Asp Thr Leu

Asn Gly Ser

Leu Ala His

Val Lys Phe

Cys Thr Gly

Arg Ser Ser

Phe

taaacctctyg
acactaggag
ttgtgeccege
gggagaatce
gaggagctte
getggggetg
tcctgtggea
getgeccgga
tgaccagatg
aggaacttcg
tcctggaace
ggaattgaac
aggaggtgac
tgcaacacgt
ctteggcaag
acatggaagg
ctgaccaage
ggacctgaag
gcaactgggce
gtgatgatge
getgggegece
gcgaaggtte

ggcegectge

Leu
270

Ala
285

Leu
300

Cys
315

Arg
330

Pro
345

Leu
360

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750

800

850

900

950

1000

1050

1100

1150
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-continued
ccaccececte tgccectete cactcettgag catggataca geccaggcecca 1200
gagcaagacc ctgaagaccc ccaaccacgg cctaaaagec tetttgtggce 1250
tgaaaggtcc ctgtgacatt ttctgccacce caaacggagg cagctgacac 1300
atctceceget cectctatgge cectgectte ccaggagtac accccaacag 1350
caccctetee agatgggagt gcccccaaca gcaccctete cagatgagag 1400
ttacacccca acagcaccct ctceccagatgce agccccatct cctcagcacce 1450
ccaggacctg agtatcccca gctcagggtg gtgagtcecte ctgtceccagec 1500
tgcatcaata aaatggggca gtgatggcc 1529

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 24
H: 321
PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 24

Met Glu Glu

1

Arg Cys Cys

Thr Ala Ala

His Trp Asp

Ala Arg Asn

Gly Asp Gln

Glu Leu Glu

Asp Leu Glu

Ser Ser Phe

Asp Leu Leu

Glu Leu Gln

Lys Trp Ile

Thr Lys Gln

Gly Gln Leu

Thr Lys His

Leu Asp Leu

Asp Tyr Ser

Gly Glu Asp

Ala Phe Cys

Gly Gln Tyr Ser Glu

Arg Arg Gly Thr Gln

20

Leu Trp Ala Gly Leu

35

Thr Thr Gln Ser Leu

50

Val Ser Gln Val Ser

Met Ala Gln Lys Ser

80

Glu Leu Arg Ala Glu

95

Leu Ser Trp Asn Leu

110

Lys Ser Gln Glu Leu

125

Glu Arg Leu Arg Glu

140

Val Ser Ser Gly Phe

155

Asn Phe Gln Arg Lys

170

Trp Val His Ala Arg

185

Val Ser Ile His Ser

200

Ala Ser His Thr Gly

215

Lys Gly Glu Phe Ile

230

Asn Trp Ala Pro Gly

245

Cys Val Met Met Arg

260

Asp Arg Lys Leu Gly

Ile

Ile

Leu

Lys

Lys

Gln

Gln

Asn

Asn

Glu

Val

Cys

Tyr

Pro

Ser

Trp

Glu

Gly

Ala

Glu
10

Val
25

Thr
40

Gln
55

Asn
70

Ser
85

Gln
100

Gly
115

Glu
130

Val
145

Cys
160

Tyr
175

Ala
190

Glu
205

Trp
220

Val
235

Pro
250

Ser
265

Trp

Glu

Leu

Leu

Leu

Leu

Thr

Arg

Leu

Arg

Thr

Asn

Tyr

Cys

Glu

Ile

Asp

Thr

Gly

Val

Leu Pro Arg

Leu Gly Leu

Leu Leu Leu

Glu Glu Arg

Glu Ser His

Gln Ile Ser

Leu Lys Ser

Gln Ala Asp

Asn Glu Ala

Lys Leu Arg

Thr Cys Pro

Phe Gly Lys

Asp Asp Met

Gln Asp Phe

Gly Leu Arg

Gly Ser His

Ser Arg Ser

Arg Trp Thr

Cys Asp Arg

Arg
15

Val
30

Trp
45

Ala
60

His
Gln
90

Gln
105

Leu
120

Ser
135

Met
150

Glu
165

Gly
180

Glu
195

Leu
210

Asn
225

Val
240

Gln
255

Asp
270

Leu
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-continued

275 280 285

Ala Thr Cys Thr Pro Pro Ala Ser Glu Gly Ser Ala Glu Ser Met
290 295 300

Gly Pro Asp Ser Arg Pro Asp Pro Asp Gly Arg Leu Pro Thr Pro
305 310 315

Ser Ala Pro Leu His Ser
320

<210> SEQ ID NO 25

<211> LENGTH: 1244

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 25

agagatgggg acggaggcca cagagcaggt ttectgggge cattactcetg 50
gggatgaaga ggacgcatac tcggctgage cactgecgga getttgetac 100
aaggccgatg tccaggectt cagccgggece ttecaaccca gtgtctcect 150
gaccgtgget gegetgggte tggecggcaa tggectggte ctggecacce 200
acctggcage ccgacgcgca gegcegetege ccacctetge ccacctgete 250
cagctggece tggecgacct cttgctggece ctgactetge cettegegge 300
agcaggggcet cttcagggcet ggagtctggg aagtgccacce tgecgcacca 350
tctetggect ctactcggece tecttcecacg ccggcttect cttectggece 400
tgtatcageg ccgaccgeta cgtggecate gegegagege tceccagecgyg 450
geegeggecee tcecactceceg gecgegcaca cttggtetcee gtecategtgt 500
ggctgctgte actgctecctg gcecgetgectg cgctgectcett cagceccaggat 550
gggcagegygyg aaggccaacg acgcetgtege ctcatcttece ccgagggect 600
cacgcagacg gtgaaggggg cgagcgecdgt ggcgcaggtyg gecctggget 650
tegegetgee getgggegte atggtagect getacgeget tetgggecege 700
acgctgetgg ccgecagggg geccgagege cggegtgege tgegegtegt 750
ggtggetetyg gtggeggect tegtggtgcet gecagetgcce tacagecteg 800
cectgetget ggatactgce gatctactgg ctgcgegega geggagetge 850
cctgecagca aacgcaagga tgtcgecactg ctggtgacca geggettgge 900
cctegeeccge tgtggcectceca atcccegttcet ctacgectte ctgggectge 950
gcttecgeca ggacctgcegg aggctgctac ggggtgggag ctegecctca 1000
gggcctcaac cccgecgegg ctgcccecge cggccceccgece tttettectg 1050
ctcagctecece acggagaccc acagtctcte ctgggacaac tagggctgceg 1100
aatctagagg agggggcagg ctgagggtcg tgggaaaggg gagtaggtgg 1150
gggaacactg agaaagaggc agggacctaa agggactacc tctgtgcctt 1200
gccacattaa attgataaca tggaaatgaa aaaaaaaaaa aaaa 1244

<210> SEQ ID NO 26

<211> LENGTH: 362

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 26

Met Gly Thr Glu Ala Thr Glu Gln Val Ser Trp Gly His Tyr Ser
1 5 10 15
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Gly

Cys

Ser

Leu

Pro

Leu

Trp

Ser

Ala

Arg

Trp

Gln

Pro

Gln

Cys

Glu

Phe

Thr

Lys

Ala

Arg

Pro

Leu

Asp

<210>
<211>
<212>
<213>

<400>

Asp

Tyr

Val

Val

Thr

Ala

Ser

Ala

Asp

Pro

Leu

Asp

Glu

Val

Tyr

Arg

Val

Ala

Arg

Arg

Phe

Ser

Ser

Asn

Glu

Lys

Ser

Leu

Ser

Leu

Leu

Ser

Arg

Ser

Leu

Gly

Gly

Ala

Ala

Arg

Val

Asp

Lys

Cys

Arg

Gly

Ser

Glu

Ala

Leu

Ala

Ala

Thr

Gly

Phe

Tyr

Thr

Ser

Gln

Leu

Leu

Leu

Arg

Leu

Leu

Asp

Gly

Gln

Pro

Cys

SEQUENCE :

Asp
20

Asp
35

Thr
50

Thr
65

His
Leu
95

Ser
110
His
125

Val
140

Pro
155

Leu
170

Arg
185

Thr
200

Gly
215

Leu
230

Ala
245

Gln
260

Leu
275

Val
290

Leu
305

Asp
320

Gln
335

Ser
350

SEQ ID NO 27
LENGTH:
TYPE: DNA
ORGANISM: Homo sapiens

1066

27

Ala

Val

Val

His

Leu

Pro

Ala

Ala

Ala

Gly

Leu

Glu

Gln

Phe

Gly

Leu

Leu

Ala

Ala

Asn

Leu

Pro

Ala

Tyr

Gln

Ala

Leu

Leu

Phe

Thr

Gly

Ile

Arg

Leu

Gly

Thr

Ala

Arg

Arg

Pro

Ala

Leu

Pro

Arg

Arg

Pro

Ser

Ala

Ala

Ala

Gln

Ala

Cys

Phe

Ala

Ala

Ala

Gln

Val

Leu

Thr

Val

Tyr

Arg

Leu

Val

Arg

Arg

Thr

Ala

Phe

Leu

Ala

Leu

Ala

Arg

Leu

Arg

His

Leu

Arg

Lys

Pro

Leu

Val

Ser

Glu

Val

Leu

Leu

Gly

Glu

Glu
25

Ser
40

Gly
55

Arg
70

Ala
Ala
100

Thr
115

Phe
130

Ala
145

Leu
160

Pro
175

Arg
190

Gly
205

Leu
220

Leu
235

Val
250

Leu
265

Arg
280

Thr
295

Tyr
310

Leu
325

Cys
340

Thr
355

Pro

Arg

Leu

Arg

Leu

Gly

Ile

Leu

Leu

Val

Ala

Cys

Ala

Gly

Ala

Ala

Ala

Ser

Ser

Ala

Arg

Pro

His

Leu

Ala

Ala

Ala

Ala

Ala

Ser

Ala

Pro

Ser

Leu

Arg

Ser

Val

Ala

Leu

Leu

Cys

Gly

Phe

Gly

Arg

Ser

Pro

Phe

Gly

Ala

Asp

Leu

Gly

Cys

Ala

Val

Leu

Leu

Ala

Met

Arg

Val

Leu

Pro

Leu

Leu

Gly

Arg

Leu

Glu

Gln

Asn

Arg

Leu

Gln

Leu

Ile

Gly

Ile

Phe

Ile

Val

Val

Gly

Ala

Leu

Ala

Ala

Gly

Ser

Pro

Ser

Leu
30

Pro
45

Gly
60

Ser
75

Leu
90

Gly
105

Tyr
120

Ser
135

Pro
150

Val
165

Ser
180

Phe
195

Ala
210

Ala
225

Pro
240

Ala
255

Asp
270

Ser
285

Leu
300

Leu
315

Ser
330

Arg
345

Trp
360
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ccteggttet atcgattgaa ttcatgaaga cattgectge catgettgga 50
actgggaaat tattttgggt cttcttectta atcccatatc tggacatctg 100
gaacatccat gggaaagaat catgtgatgt acagctttat ataaagagac 150
aatctgaaca ctccatctta gcaggagatc cctttgaact agaatgccct 200
gtgaaatact gtgctaacag gcctcatgtg acttggtgca agctcaatgg 250
aacaacatgt gtaaaacttg aagatagaca aacaagttgg aaggaagaga 300
agaacatttc atttttcatt ctacattttg aaccagtgct tcctaatgac 350
aatgggtcat accgctgttc tgcaaatttt cagtctaatc tcattgaaag 400
ccactcaaca actctttatg tgacagatgt aaaaagtgct tcagaacgac 450
cctecaagga cgaaatggca agcagaccct ggctcctgta tagtttactt 500
cctttggggg gattgcctet actcatcact acctgtttet gectgttcetg 550
ctgcctgaga aggcaccaag gaaagcaaaa tgaactctcet gacacagcag 600
gaagggaaat taacctggtt gatgctcacc ttaagagtga gcaaacagaa 650
gcaagcacca ggcaaaattc ccaagtactg ctatcagaaa ctggaattta 700
tgataatgac cctgaccttt gtttcagaat gcaggaaggg tctgaagttt 750
attctaatcc atgcctggaa gaaaacaaac caggcattgt ttatgcttcece 800
ctgaaccatt ctgtcattgg actgaactca agactggcaa gaaatgtaaa 850
agaagcacca acagaatatg catccatatg tgtgaggagt taaggatcct 900
ctagagtcga cctgcagaag cttggccgcce atggcccaac ttgtttattg 950
cagcttataa gtgttacaaa taaacaaata atatttctca atttgagaat 1000
ttttacttta gaaatgttca tgttagtgct tgggtctgaa gggtccatag 1050
gacaaatgat taaaat 1066

<210> SEQ ID NO 28

<211> LENGTH: 289

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 28

Met Lys Thr Leu Pro Ala Met Leu Gly Thr Gly Lys Leu Phe Trp
1 5 10 15

Val Phe Phe Leu Ile Pro Tyr Leu Asp Ile Trp Asn Ile His Gly
20 25 30

Lys Glu Ser Cys Asp Val Gln Leu Tyr Ile Lys Arg Gln Ser Glu
35 40 45

His Ser Ile Leu Ala Gly Asp Pro Phe Glu Leu Glu Cys Pro Val
50 55 60

Lys Tyr Cys Ala Asn Arg Pro His Val Thr Trp Cys Lys Leu Asn
65 70 75

Gly Thr Thr Cys Val Lys Leu Glu Asp Arg Gln Thr Ser Trp Lys
80 85 90

Glu Glu Lys Asn Ile Ser Phe Phe Ile Leu His Phe Glu Pro Val
95 100 105

Leu Pro Asn Asp Asn Gly Ser Tyr Arg Cys Ser Ala Asn Phe Gln
110 115 120

Ser Asn Leu Ile Glu Ser His Ser Thr Thr Leu Tyr Val Thr Asp
125 130 135
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Val Lys Ser

Arg Pro Trp

Leu Leu Ile

His Gln Gly

Ile Asn Leu

Ser Thr Arg

Tyr Asp Asn

Glu Val Tyr

Val Tyr Ala

Leu Ala Arg

Cys Val Arg

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ala Ser Glu Arg Pro

140

Leu Leu Tyr Ser Leu

155

Thr Thr Cys Phe Cys

170

Lys Gln Asn Glu Leu

185

Val Asp Ala His Leu

200

Gln Asn Ser Gln Val

215

Asp Pro Asp Leu Cys

230

Ser Asn Pro Cys Leu

245

Ser Leu Asn His Ser

260

Asn Val Lys Glu Ala

275

Ser

D NO 29

H: 2185
DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 29

gttetecttt

cacaccatga

tgccatcetyg

gtgcagccat

gtttgctegt

cctetecgag

tcatggagaa

caccacctygg

ggtgggggcee

acaactggct

ctgcgggagc

cgectteaac

agaagctgga

aagtatctga

ccecectggty

agatcaggcc

gtcatgaact

ggcttcactt

cccatgacct

ccgagecaaa

agctettgtyg

ctceegtteg

cgetgetgee

gcagtaacca

gtcecgcagyg

caacatccag

aggtcctgea

ttcaacggee

gacagtcatc

tctggetteg

cgggtgeect

gtatatctet

acttgggcat

gggctggagg

tggctectte

cacaggtcag

gtggaactca

ctttacceeg

atcccaggeg

gcaggtaact

tctacctcac

gectcagecyg

gttcagcaag

gtattcccte

atgatccagg

gttgggcagg

tggccagect

cctagcgggg

caacaacccecce

ceccteatgeg

gagggagctt

gtgcaacatt

agctggagat

catggectga

cctgattgag

acttggecceca

ctgaggtacc

Ser Lys Asp
145

Leu Pro Leu
160

Leu Phe Cys
175

Ser Asp Thr
190

Lys Ser Glu
205

Leu Leu Ser
220

Phe Arg Met
235

Glu Glu Asn
250

Val Ile Gly
265

Pro Thr Glu
280

atggtgaatt
gtgcaccace
ggcgcaagtyg
ggccccagaa
gtggtgtgca
gaacaccegg
ccgacacctt
aactccatce
caacaccctyg
cctttgaata
atcgaaagca
cctggacttyg
ttgaggggct
aaagacatgc
gtcagggaac
gctecctcaa
cggaatgett

caataacctc

tggtggagtt

Glu Met Ala

Gly Gly Leu

Cys Leu Arg

Ala Gly Arg

Gln Thr Glu

Glu Thr Gly

Gln Glu Gly

Lys Pro Gly

Leu Asn Ser

Tyr Ala Ser

atgaacgtge
acacctggaa
tggattctgt
ctgecectee
cgegecgggy
tacctcaacc
cecgecaccte
ggcagattga
gagetgtteg
cctgtecaag
tccectetta
ggggagctca
gttcaaccte
ccaatctcac
cacttececty
gaagctctgg
ttgacggget
tettetttge

gcatctacac

Ser
150

Pro
165

Arg
180

Glu
195

Ala
210

Ile
225

Ser
240

Ile
255

Arg
270

Ile
285

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750

800

850

900

950
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-continued
cacaaccctt ggaactgtga ttgtgacatt ctgtggctag cctggtgget 1000
tcgagagtat atacccacca attccacctg ctgtggcecge tgtcatgcte 1050
ccatgcacat gcgaggccge tacctcegtgg aggtggacca ggcectectte 1100
cagtgctctg ccccecttecat catggacgca cctcgagacce tcaacattte 1150
tgagggtcgg atggcagaac ttaagtgtcg gactcccect atgtectceceg 1200
tgaagtggtt gctgcccaat gggacagtgc tcagccacgce ctcccgcecac 1250
ccaaggatct ctgtcctcaa cgacggcacce ttgaactttt cccacgtget 1300
gctttcagac actggggtgt acacatgcat ggtgaccaat gttgcaggca 1350
actccaacgce ctcggcctac ctcaatgtga gcacggctga gcttaacacce 1400
tccaactaca gecttecttcac cacagtaaca gtggagacca cggagatcte 1450
gcctgaggac acaacgcgaa agtacaagcc tgttcecctacce acgtccactg 1500
gttaccagcc ggcatatacc acctctacca cggtgctcat tcagactacc 1550
cgtgtgcecca agcaggtggce agtacccgcg acagacacca ctgacaagat 1600
gcagaccagc ctggatgaag tcatgaagac caccaagatc atcattggcet 1650
gctttgtgge agtgactctg ctagcectgeccg ccatgttgat tgtcettcetat 1700
aaacttcgta agcggcacca gcagcggagt acagtcacag ccgcccggac 1750
tgttgagata atccaggtgg acgaagacat cccagcagca acatccgcag 1800
cagcaacagc agctccgtec ggtgtatcag gtgagggggce agtagtgctg 1850
cccacaattc atgaccatat taactacaac acctacaaac cagcacatgg 1900
ggcccactgg acagaaaaca gcctggggaa ctctcectgcac cccacagtca 1950
ccactatctc tgaaccttat ataattcaga cccataccaa ggacaaggta 2000
caggaaactc aaatatgact cccctcecccce aaaaaactta taaaatgcaa 2050
tagaatgcac acaaagacag caacttttgt acagagtggg gagagacttt 2100
ttcttgtata tgcttatata ttaagtctat gggctggtta aaaaaaacag 2150
attatattaa aatttaaaga caaaaagtca aaaca 2185
<210> SEQ ID NO 30
<211> LENGTH: 653
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 30
Met Lys Leu Leu Trp Gln Val Thr Val His His His Thr Trp Asn
1 5 10 15
Ala Ile Leu Leu Pro Phe Val Tyr Leu Thr Ala Gln Val Trp Ile
20 25 30
Leu Cys Ala Ala Ile Ala Ala Ala Ala Ser Ala Gly Pro Gln Asn
35 40 45
Cys Pro Ser Val Cys Ser Cys Ser Asn Gln Phe Ser Lys Val Val
50 55 60
Cys Thr Arg Arg Gly Leu Ser Glu Val Pro Gln Gly Ile Pro Ser
65 70 75
Asn Thr Arg Tyr Leu Asn Leu Met Glu Asn Asn Ile Gln Met Ile
80 85 90
Gln Ala Asp Thr Phe Arg His Leu His His Leu Glu Val Leu Gln
95 100 105
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Leu

Gly

Thr

Glu

Ala

Leu

Phe

Met

Ser

Leu

Leu

Leu

Phe

Pro

Arg

Ala

Ala

Asp

Thr

Ser

Tyr

Pro

Thr

Gln

Gly

Leu

Val

Leu

Phe

Lys

Asn

Pro

Gly

Ser

Ile

Asn

Thr

Trp

Glu

Pro

Ser

Leu

Pro

Leu

Gly

Tyr

Ala

Ser

Glu

Gly

Thr

Arg

Ala

Ile

Trp

Asn

Lys

Leu

Asn

Asn

Ser

Glu

Leu

Pro

Asn

Tyr

Met

Phe

Asn

Pro

Ser

Thr

Thr

Tyr

Phe

Asp

Tyr

Thr

Asn

Ser

Pro

Leu

Arg

Leu

Lys

Leu

His

Leu

Arg

Ala

Leu

Cys

Ile

His

Gln

Ile

Met

His

Leu

Cys

Leu

Phe

Thr

Gln

Arg

Ser
110

Leu
125

Ser
140

Arg
155

Val
170

Glu
185

Tyr
200

Thr
215

Phe
230

Lys
245

Asn
260

His
275

Arg
290

Asp
305

Pro
320

Met
335

Cys
350

Ser
365

Ser
380

Ala
395

Asn
410

Met
425

Asn
440

Thr
455

Thr
470

Pro
485

Val

Ile

Asn

Gly

Asn

Pro

Tyr

Leu

Pro

Pro

Lys

Ala

Asn

Tyr

Cys

Thr

Arg

Ser

Glu

Ser

Ser

Phe

Val

Val

Thr

Arg

Ala

Pro

Arg

Thr

Ala

Asn

Ser

Ile

Asn

Leu

Glu

Leu

Phe

Asn

Leu

Asp

Asn

Gly

Ala

Gly

Val

Arg

Ser

Thr

Ser

Val

Lys

Tyr

Lys

Gln

Leu

Phe

Pro

Leu

Ser

Leu

Val

Ile

Trp

Asp

Leu

Val

Ile

Ser

Arg

Pro

Arg

Lys

His

His

Asn

Thr

Thr

Tyr

Thr

Gln

Ile

Glu

Glu

Ile

Met

Glu

Gly

Gly

Arg

Val

Gly

Ser

Glu

Leu

Thr

Tyr

Phe

Met

Trp

Pro

Val

Val

Ala

Val

Lys

Thr

Val

Glu
115

Leu
130

Tyr
145

Glu
160

Arg
175

Gly
190

Met
205

Leu
220

Pro
235

Met
250

Leu
265

Ser
280

Leu
295

Trp
310

Cys
325

Leu
340

Ile
355

Ala
370

Leu
385

Arg
400

Leu
415

Ala
430

Glu
445

Glu
460

Pro
475

Ser
490

Ala

Val

Phe

Leu

Ser

Leu

Ala

Cys

Glu

Gly

Asn

Ala

Leu

His

Leu

Cys

Val

Met

Glu

Leu

Ile

Leu

Gly

Leu

Thr

Val

Thr

Val

Gly

Asp

Ser

Ile

Asp

Phe

Asn

Glu

Ser

Ser

Ser

Pro

Leu

Ala

Gly

Glu

Asp

Leu

Pro

Ser

Ser

Asn

Asn

Thr

Pro

Thr

Pro

Ala

Asn

Lys

Pro

Leu

Glu

Ile

Leu

Phe

Gln

Leu

His

His

Trp

Arg

Val

Ala

Lys

Asn

Val

Asp

Ser

Thr

Glu

Thr

Val

Ala

Phe

Trp

Leu

Ser

Gly

Gly

Lys

Glu

His

Val

Val

Asp

His

Trp

Cys

Asp

Pro

Cys

Gly

Leu

Thr

Asn

Ser

Ile

Thr

Leu

Thr

Asn
120

Leu
135

Arg
150

Tyr
165

Glu
180

Leu
195

Asp
210

Met
225

Gly
240

Ser
255

Glu
270

Leu
285

Asn
300

Leu
315

His
330

Gln
345

Arg
360

Arg
375

Thr
390

Asn
405

Gly
420

Ala
435

Asn
450

Ser
465

Ser
480

Ile
495

Asp
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500 505 510
Thr Thr Asp Lys Met Gln Thr Ser Leu Asp Glu Val Met Lys Thr

515 520 525
Thr Lys Ile Ile Ile Gly Cys Phe Val Ala Val Thr Leu Leu Ala

530 535 540
Ala Ala Met Leu Ile Val Phe Tyr Lys Leu Arg Lys Arg His Gln

545 550 555
Gln Arg Ser Thr Val Thr Ala Ala Arg Thr Val Glu Ile Ile Gln

560 565 570
Val Asp Glu Asp Ile Pro Ala Ala Thr Ser Ala Ala Ala Thr Ala

575 580 585
Ala Pro Ser Gly Val Ser Gly Glu Gly Ala Val Val Leu Pro Thr

590 595 600
Ile His Asp His Ile Asn Tyr Asn Thr Tyr Lys Pro Ala His Gly

605 610 615
Ala His Trp Thr Glu Asn Ser Leu Gly Asn Ser Leu His Pro Thr

620 625 630
Val Thr Thr Ile Ser Glu Pro Tyr Ile Ile Gln Thr His Thr Lys

635 640 645
Asp Lys Val Gln Glu Thr Gln Ile

650
<210> SEQ ID NO 31
<211> LENGTH: 1488
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 31
gctgaaaggyg ccacgtttgt tttcattaca aataagacca ccgagtgggce 50
teetggegtyg ggggegggag cagcecgegeg cagtcttcag aggcageccece 100
ccaggctgtce tctggagggt gtgtctectge tteectttece cecgtgtttat 150
tttcagacga agccaagtgg cccgggggga cectcceggac tceccagectt 200
cagagaggag ggcagctcgg getttegecg cagtgcettece tgeccgtceac 250
gtgtgtgcte ctageccgggg tcgggggage tggtatcttg geccttetgg 300
gaggacgcge acageccgag gaggcagagce cccagacggg aatgggettt 350
tcagaggtgg ggtgcgggcyg aggggacgat gcattatttt taatatttga 400
tttatttttc caactggact tcecttceceggg gctetttetg ggcccagcetg 450
cetttgtgat cccgegecce ggtcectegge ctetcaccte cagegcecggyg 500
gegeccecty ctgteggaag cggetgtgac cgggcagagg tgctatctgg 550
gactctgggt tctcagcceg gggacagcga accgaggggce agatgatcca 600
tcagaaaaga gccggcactg cccageecceg cgeccctgee cctgectttt 650
tecegggageg cgccgegecg cacccgetac ggecgettga ceccatcttt 700
gagcccggee ccaagetcetg ggaccgtegt geccctcatce aaggaagagce 750
caaggaccce aaggagaagg tcaggagegg cggtgtggat gteecttgge 800
tgcaggcccee gccgegeact cectteagte ctteccttet ctagggacca 850
ggtagcatca gtgcctggat cteggecttg tgtgcecctge tceccctgecce 900
acctactaag aaccaagtct ggttcaccgg cteccaagag ctggaaccca 950
ttctcageta getgggggece caggccacce cttecccteca gacctgtgtg 1000
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ccttetgece tggctccagyg gecccccaca ccgtgaccag ggcgggatcece 1050
ctatggggct ggccagtcegg caccgtgcca ggcccacagt gecctgggeg 1100
tccatggaag tecgttctgtyg tetttaaaat cagaaggaag acattaacct 1150
ttaggctgaa gaaaatgttt tagtacacag caataactta tttgtcttta 1200
tccaacagcce ataaaatata actttaaata ttctattgat agagaaagga 1250
gttcatgaag gcagaaatgc ctggggccca cgaacatccec agtgtggecce 1300
tggacgggac atcatgctgg gcaacacagc taaaatgcgg gtgaagacca 1350
gatttcttge acatggcggt gacgggatgce tccctagaga gcecttcaagtg 1400
gattctttge tttttatttt ctctcttaat aaaaatgtat gatgtttaca 1450
ttgtcagaga acaaacagaa aaaaaaaaaa aaaaaaaa 1488
<210> SEQ ID NO 32
<211> LENGTH: 112
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 32
Met Ser Leu Gly Cys Arg Pro Arg Arg Ala Leu Pro Ser Val Leu
1 5 10 15
Pro Phe Ser Arg Asp Gln Val Ala Ser Val Pro Gly Ser Arg Pro
20 25 30
Cys Val Pro Cys Ser Leu Pro His Leu Leu Arg Thr Lys Ser Gly
35 40 45
Ser Pro Ala Pro Lys Ser Trp Asn Pro Phe Ser Ala Ser Trp Gly
50 55 60
Pro Arg Pro Pro Leu Pro Ser Arg Pro Val Cys Leu Leu Pro Trp
65 70 75
Leu Gln Gly Pro Pro His Arg Asp Gln Gly Gly Ile Pro Met Gly
80 85 90
Leu Ala Ser Arg His Arg Ala Arg Pro Thr Val Pro Trp Ala Ser
95 100 105
Met Glu Val Val Leu Cys Leu
110
<210> SEQ ID NO 33
<211> LENGTH: 1322
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 33
atatatcgat atgctgccga ggectgttget gttgatctgt getccactet 50
gtgaacctge cgagetgttt ttgatagcca gcccctecca tcccacagag 100
gggagcccayg tgaccctgac gtgtaagatg ccctttectac agagttcaga 150
tgcccagtte cagttctget ttttcagaga cacccgggcce ttgggcccag 200
gectggagecayg cteccccaag ctcecagatceg ctgccatgtyg gaaagaagac 250
acagggtcat actggtgcga ggcacagaca atggcgtcca aagtcttgag 300
gagcaggaga tcccagataa atgtgcacag ggtccctgte getgatgtga 350
gecttggagac tcagccccca ggaggacagg tgatggaggg agacaggetg 400
gtcctcatet getcagttge tatgggcaca ggagacatca ccttectttg 450



261

US 9,085,630 B2

262

-continued
gtacaaaggyg gctgtaggtt taaaccttca gtcaaagacc cagcgttcac 500
tgacagcaga gtatgagatt ccttcagtga gggagagtga tgctgagcaa 550
tattactgtg tagctgaaaa tggctatggt cccagcccca gtgggctggt 600
gagcatcact gtcagaatcc cggtgtcteg cccaatccte atgctcaggg 650
cteccaggge ccaggcetgca gtggaggatg tgetggaget tcactgtgag 700
gccctgagag gcectcetectee gatcectgtac tggttttate acgaggatat 750
caccectgggg agcaggtegg ccccctetgg aggaggagece tecttcaacce 800
tttcectgac tgaagaacat tcectggaaact actcctgtga ggccaacaat 850
ggectgggygy cccagegcag tgaggeggtg acactcaact tcacagtgec 900
tactggggce agaagcaatc atcttacctce aggagtcatt gaggggetge 950
tcagcaccct tggtccagec accgtggcect tattattttg ctacggecte 1000
aaaagaaaaa taggaagacg ttcagccagg gatccactca ggagccttece 1050
cagcccteta cecccaagagt tcacgtacct caactcacct accccagggce 1100
agctacagcce tatatatgaa aatgtgaatg ttgtaagtgg ggatgaggtt 1150
tattcactgg cgtactataa ccagccggag caggaatcag tagcagcaga 1200
aaccctgggg acacatatgg aggacaaggt ttccttagac atctattcca 1250
ggctgaggaa agcaaacatt acagatgtgg actatgaaga tgctatgtaa 1300
ggttatggaa gattctgcte tt 1322
<210> SEQ ID NO 34
<211> LENGTH: 429
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 34
Met Leu Pro Arg Leu Leu Leu Leu Ile Cys Ala Pro Leu Cys Glu
1 5 10 15
Pro Ala Glu Leu Phe Leu Ile Ala Ser Pro Ser His Pro Thr Glu
20 25 30
Gly Ser Pro Val Thr Leu Thr Cys Lys Met Pro Phe Leu Gln Ser
35 40 45
Ser Asp Ala Gln Phe Gln Phe Cys Phe Phe Arg Asp Thr Arg Ala
50 55 60
Leu Gly Pro Gly Trp Ser Ser Ser Pro Lys Leu Gln Ile Ala Ala
65 70 75
Met Trp Lys Glu Asp Thr Gly Ser Tyr Trp Cys Glu Ala Gln Thr
80 85 90
Met Ala Ser Lys Val Leu Arg Ser Arg Arg Ser Gln Ile Asn Val
95 100 105
His Arg Val Pro Val Ala Asp Val Ser Leu Glu Thr Gln Pro Pro
110 115 120
Gly Gly Gln Val Met Glu Gly Asp Arg Leu Val Leu Ile Cys Ser
125 130 135
Val Ala Met Gly Thr Gly Asp Ile Thr Phe Leu Trp Tyr Lys Gly
140 145 150
Ala Val Gly Leu Asn Leu Gln Ser Lys Thr Gln Arg Ser Leu Thr
155 160 165
Ala Glu Tyr Glu Ile Pro Ser Val Arg Glu Ser Asp Ala Glu Gln
170 175 180
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Tyr Tyr Cys

Leu Val Ser

Met Leu Arg

Glu Leu His

Trp Phe Tyr

Ser Gly Gly

Ser Gly Asn

Arg Ser Glu

Arg Ser Asn

Thr Leu Gly

Lys Arg Lys

Leu Pro Ser

Thr Pro Gly

Ser Gly Asp

Gln Glu Ser

Lys Val Ser

Thr Asp Val

<210> SEQ I
<211> LENGT.
<212> TYPE:

Val Ala Glu Asn Gly

185

Ile Thr Val Arg Ile

200

Ala Pro Arg Ala Gln

215

Cys Glu Ala Leu Arg

230

His Glu Asp Ile Thr

245

Gly Ala Ser Phe Asn

260

Tyr Ser Cys Glu Ala

275

Ala Val Thr Leu Asn

290

His Leu Thr Ser Gly

305

Pro Ala Thr Val Ala

320

Ile Gly Arg Arg Ser

335

Pro Leu Pro Gln Glu

350

Gln Leu Gln Pro Ile

365

Glu Val Tyr Ser Leu

380

Val Ala Ala Glu Thr

395

Leu Asp Ile Tyr Ser

410

Asp Tyr Glu Asp Ala

425
D NO 35
H: 685

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 35

gatgtgctee

caaacctgtt

tggtccaggt

gtcagtggac

tccatggace

gatttegett

gggaaagaaa

atctggagag

tgcacttgga

aatgttgaac

ttggagctgg

ttggaattga

cttcatgetyg

agtttgcaag

acagtcttece

ctactcacca

tactaagaga

tacagatgcc

tttttcttea

tcectgggete

tgtgcagtgt

ggaaacttcet

ctgtgggtga

gacacccagg

aaggagagag

cagaaaacaa

aaccccagac

aggcccaggyg

gagatgggat

aagtgatctg

Tyr

Pro

Ala

Gly

Leu

Leu

Asn

Phe

Val

Leu

Ala

Phe

Tyr

Ala

Leu

Arg

Met

Gly
190

Val
205

Ala
220

Ser
235

Gly
250

Ser
265

Asn
280

Thr
295

Ile
310

Leu
325

Arg
340

Thr
355

Glu
370

Tyr
385

Gly
400

Leu
415

Pro

Ser

Val

Pro

Ser

Leu

Gly

Val

Glu

Phe

Asp

Tyr

Asn

Tyr

Thr

Arg

cctgactgta

cttttgatct

tattactggt

cccattattt

agtgacccte

aatggtacca

aatatccttg

ctcecectete

ttccteatge

ctcacctagg

Ser Pro Ser

Arg Pro Ile

Glu Asp Val

Pro Ile Leu

Arg Ser Ala

Thr Glu Glu

Leu Gly Ala

Pro Thr Gly

Gly Leu Leu

Cys Tyr Gly

Pro Leu Arg

Leu Asn Ser

Val Asn Val

Asn Gln Pro

His Met Glu

Lys Ala Asn

agatcaagtc
cagcecettygyg
cctggetect
tcctecagee
acttgcaagg
tcggtaccett
aggttcagga
agtagccctyg
tgcccagget

cctetcaaag

Gly
195

Leu
210

Leu
225

Tyr
240

Pro
255
His
270

Gln
285

Ala
300

Ser
315

Leu
330

Ser
345

Pro
360

Val
375

Glu
390

Asp
405

Ile
420

50

100

150

200

250

300

350

400

450

500
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cgctgggatt acagcttege tgatcctgca agctccactt tetgtgtttg 550
aaggagactc tgtggttctg aggtgecggg caaaggcgga agtaacactg 600
aataatacta tttacaagaa tgataatgtc ctggcattcc ttaataaaag 650
aactgacttc caaaaaaaaa aaaaaaaaaa aaaaa 685
<210> SEQ ID NO 36
<211> LENGTH: 124
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 36
Met Leu Leu Trp Val Ile Leu Leu Val Leu Ala Pro Val Ser Gly
1 5 10 15
Gln Phe Ala Arg Thr Pro Arg Pro Ile Ile Phe Leu Gln Pro Pro
20 25 30
Trp Thr Thr Val Phe Gln Gly Glu Arg Val Thr Leu Thr Cys Lys
35 40 45
Gly Phe Arg Phe Tyr Ser Pro Gln Lys Thr Lys Trp Tyr His Arg
50 55 60
Tyr Leu Gly Lys Glu Ile Leu Arg Glu Thr Pro Asp Asn Ile Leu
65 70 75
Glu Val Gln Glu Ser Gly Glu Tyr Arg Cys Gln Ala Gln Gly Ser
80 85 90
Pro Leu Ser Ser Pro Val His Leu Asp Phe Ser Ser Glu Met Gly
95 100 105
Phe Pro His Ala Ala Gln Ala Asn Val Glu Leu Leu Gly Ser Ser
110 115 120
Asp Leu Leu Thr
<210> SEQ ID NO 37
<211> LENGTH: 1337
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 37
ggatttttgt gatccgcgat tcgetcccac gggegggace tttgtaactg 50
cgggaggece aggacaggcece caccctgegg ggcgggagge agecggggtyg 100
agggaggtga agaaaccaag acgcagagag gccaagcccece ttgecttggg 150
tcacacagce aaaggaggca gagccagaac tcacaaccag atccagaggce 200
aacagggaca tggccacctg ggacgaaaag gcagtcacce gcagggccaa 250
ggtggctece getgagagga tgagcaagtt cttaaggcac ttcacggteg 300
tgggagacga ctaccatgcc tggaacatca actacaagaa atgggagaat 350
gaagaggagyg aggaggagga ggagcagcca ccacccacac cagtctcagg 400
cgaggaaggce agagctgcag cccctgacgt tgeccctgece cetggecceg 450
cacccaggge cccecttgac ttcaggggca tgttgaggaa actgttcage 500
tceccacaggt ttcaggtcat catcatctge ttggtggttce tggatgccct 550
cetggtgett getgagetca tcectggacct gaagatcatce cagceccgaca 600
agaataacta tgctgccatg gtattccact acatgagcat caccatcttg 650
gtctttttta tgatggagat catctttaaa ttatttgtct tecgectgag 700
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ttectttecace acaagtttga gatcctggat gccegtegtg gtggtggtet 750
cattcatcct ggacattgte ctectgttcee aggagcacca gtttgagget 800
ctgggectge tgattectget cecggetgtgg cgggtggecce ggatcatcaa 850
tgggattatc atctcagtta agacacgttc agaacggcaa ctcttaaggt 900
taaaacagat gaatgtacaa ttggccgcca agattcaaca ccttgagttce 950
agctgctetg agaagccect ggactgatga gtttgctgta tcaacctgta 1000
aggagaagct ctctccggat ggctatggga atgaaagaat ccgacttcta 1050
ctctcacaca gccaccgtga aagtcctgga gtaaaatgtg ctgtgtacag 1100
aagagagaga aggaagcagg ctggcatgtt cactgggctg gtgttacgac 1150
agagaacctg acagtcactg gccagttatc acttcagatt acaaatcaca 1200
cagagcatct gectgttttc aatcacaaga gaacaaaacc aaaatctata 1250
aagatattct gaaaatatga cagaatttga caaataaaag cataaacgtg 1300
taaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaa 1337
<210> SEQ ID NO 38
<211> LENGTH: 255
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 38
Met Ala Thr Trp Asp Glu Lys Ala Val Thr Arg Arg Ala Lys Val
1 5 10 15
Ala Pro Ala Glu Arg Met Ser Lys Phe Leu Arg His Phe Thr Val
20 25 30
Val Gly Asp Asp Tyr His Ala Trp Asn Ile Asn Tyr Lys Lys Trp
35 40 45
Glu Asn Glu Glu Glu Glu Glu Glu Glu Glu Gln Pro Pro Pro Thr
50 55 60
Pro Val Ser Gly Glu Glu Gly Arg Ala Ala Ala Pro Asp Val Ala
65 70 75
Pro Ala Pro Gly Pro Ala Pro Arg Ala Pro Leu Asp Phe Arg Gly
80 85 90
Met Leu Arg Lys Leu Phe Ser Ser His Arg Phe Gln Val Ile Ile
95 100 105
Ile Cys Leu Val Val Leu Asp Ala Leu Leu Val Leu Ala Glu Leu
110 115 120
Ile Leu Asp Leu Lys Ile Ile Gln Pro Asp Lys Asn Asn Tyr Ala
125 130 135
Ala Met Val Phe His Tyr Met Ser Ile Thr Ile Leu Val Phe Phe
140 145 150
Met Met Glu Ile Ile Phe Lys Leu Phe Val Phe Arg Leu Ser Ser
155 160 165
Phe Thr Thr Ser Leu Arg Ser Trp Met Pro Val Val Val Val Val
170 175 180
Ser Phe Ile Leu Asp Ile Val Leu Leu Phe Gln Glu His Gln Phe
185 190 195
Glu Ala Leu Gly Leu Leu Ile Leu Leu Arg Leu Trp Arg Val Ala
200 205 210
Arg Ile Ile Asn Gly Ile Ile Ile Ser Val Lys Thr Arg Ser Glu
215 220 225
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Arg Gln Leu Leu Arg Leu Lys Gln Met Asn Val

230

235

Lys Ile Gln His Leu Glu Phe Ser Cys Ser Glu

245

<210> SEQ ID NO 39
<211> LENGTH: 2970

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 39

agtgaagggg

agcaaataca

acattactcc

aaaatgtatc

catctgagta

tggtgagaca

gtggetgetg

ccccaaaagce

ggagaaaaag

gggagacaca

acaagatcca

tcctecectea

cctgeagget

gtcaggggaa

ggaaaacagc

agtctecagyg

acatacttga

gagctgttte

ggggagtccc

cagatgtcca

ttgggctgga

agactcaggg

aaaaaaggag

aatgtgaatc

aaatatggtc

tctectggea

cgtteectgt

agggagatac

cgtggatteg

ttcagggete

ctgtgagtce

aggatgtcac

ttcaacctct

tttcccatat

caacttgata

tgagagactg

actaccggga

gcagcttect

gactttccca

ctgctgatcee

tgtacttcte

tggcteteat

tattggtatc

aattacagag

gtgatgcegt

ttacatcctg

agacaacaaa

ttcctaatag

gataatagca

cattgaagta

tacatcctgt

atgaccctga

getgcaatte

gecaggtccce

tcttactggt

cctgagatcet

tagagatccg

cttatttget

caaagaagga

tggcagagct

tactgtgcag

agtcaccgtyg

ccagggecca

ctgagaggcet

cctggggaac

ctctgactge

gaaaaataca

tttctagaga

cagctgatgg

ttgagataca

gecctectte

accctetgec

tgactecctygyg

ctcaatcctce

atgcagcage

acgatgagaa

cctggaaatt

gecatgtggaa

tctttgaagy

aacactcatc

ttataattta

aatatcattg

acttcaaaac

getgagagee

cctgtgagac

tcectettea

cagactccag

gtgaggtgga

cagatacgtg

geccaccgga

cagtagccca

agagtaagaa

gecatgttete

ctgataacgt

agaattcegg

cactgtggtyg

ctceccecgat

agctcagece

agaacattct

250

gaaagaatta

acccaggcac

aagatgagcc

aacagcattt

ttggagataa

ngCngth

aagagaacaa

catggtccac

atatcacatt

gttgttgaaa

accaatgtaa

ttttcaccty

agacaatgtc

aaaaggttta

gagaagatca

tactgcttat

ccctaaatat

agctctteca

ccagetetet

gagatagcca

atccctgeca

gacagtgact

tacagagagt

gggcagctga

gggttcaggg

gcctgggtag

accgtgaagyg

tcacagceee

tatctcaccce

ggggacctgc

cctgtaccga

cctetggagy

ggaaactact

Gln Leu Ala Ala
240

Lys Pro Leu Asp
255

tttgaatact
agtcttggag
ccaacttcta
aggaaggtct
gtegggettt
ccatgettet
tecaggggtgg
agccttcaaa
ccctagecca
ataaaacatg
gacccgagga
actggctgat
attctgagat
ctacaaggat
cagtgaattc
aggaagtttt
ccaagttcaa
cgcccataga
ccacagagge
gaccctegga
tgtggactga
cacagcatca
cecctgtgtet
ttgaaggaga
actgtcacat
aaagacccag
agagtgatgce
atcctcagea
tgtcctcace
tggagcttca
ttttatcatg
aggagcectee

cctgtgatge

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750

800

850

900

950

1000

1050

1100

1150

1200

1250

1300

1350

1400

1450

1500

1550

1600

1650
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agacaatggc ctgggggccc agcacagtca tggagtgagt ctcagggtca 1700
cagttceggt gtctecgccee gtectcacce tcagggetcecce cggggceccag 1750
gctgtggtgg gggacctgct ggagcttcac tgtgagtcece tgagaggctce 1800
cttceccgate ctgtactggt tttatcacga ggatgacacc ttggggaaca 1850
tcteggecca ctcectggagga ggggcatcct tcaacctete tcectgactaca 1900
gaacattctg gaaactactc atgtgaggct gacaatggcc tgggggccca 1950
gcacagtaaa gtggtgacac tcaatgttac aggaacttcc aggaacagaa 2000
caggccttac cgctgcggga atcacggggce tggtgctcag catcctegte 2050
cttgctgetg ctgctgctet getgcattac gccagggecce gaaggaaacce 2100
aggaggactt tctgccactg gaacatctag tcacagtcect agtgagtgte 2150
aggagcctte ctcecgtccagg ccttceccagga tagaccctca agagcccact 2200
cactctaaac cactagcccecc aatggagctg gagccaatgt acagcaatgt 2250
aaatcctgga gatagcaacc cgatttattc ccagatctgg agcatccage 2300
atacaaaaga aaactcagct aattgtccaa tgatgcatca agagcatgag 2350
gaacttacag tcctctattc agaactgaag aagacacacc cagacgactce 2400
tgcaggggag gctagcagca gaggcagggc ccatgaagaa gatgatgaag 2450
aaaactatga gaatgtacca cgtgtattac tggcctcaga ccactagccce 2500
cttacccaga gtggcccaca ggaaacagcce tgcaccattt ttttttcetgt 2550
tctectecaac cacacatcat ccatctcectcee agactctgece tectacgagg 2600
ctgggctgca gggtatgtga ggctgagcaa aaggtctgca aatctcccect 2650
gtgcctgate tgtgtgttce ccaggaagag agcaggcagce ctctgagcaa 2700
gcactgtgtt attttcacag tggagacacg tggcaaggca ggagggccct 2750
cagctcectag ggctgtcgaa tagaggagga gagagaaatg gtctagccag 2800
ggttacaagg gcacaatcat gaccatttga tccaagtgtg atcgaaagct 2850
gttaatgtgc tctctgtata aacaatttgce tccaaatatt ttgtttccct 2900
tttttgtgtg gctggtagtyg gcattgctga tgttttggtg tatatgctgt 2950
atccttgecta ccatattggg 2970

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 40
H: 734
PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 40

Met Leu Leu

1

Gln Ser Gly

Trp Ser Thr

Ser Ile Ser

Asp Glu Lys

Glu Pro Gly

Trp Leu Leu Leu Leu

Val Ala Pro Lys Ala

20

Ala Phe Lys Gly Glu

35

His Ser Leu Ala Gln

50

Leu Leu Lys Ile Lys

65

Asn Tyr Gln Cys Lys

Ile

Val

Lys

Gly

His

Thr

Leu
10

Leu
25

Val
40

Asp
55

Asp
70

Arg

Thr

Leu

Ala

Thr

Lys

Gly

Pro Gly Arg

Leu Asn Pro

Leu Ile Cys

Tyr Trp Tyr

Ile Gln Ile

Ser Ser Leu

Glu
15

Pro
30

Ser
45

His
60

Thr
75

Ser
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Asp

Ala

Gln

Asp

Tyr

Leu

Ala

Cys

Phe

Arg

Gly

Lys

Ser

Glu

Gly

Leu

Leu

Asp

Arg

Ser

Asp

Ser

Cys

Ser

Ala

Leu

Gly

Gly

Asn

Arg

Asn

Ser

Glu

Ser

Ser

Ser

Arg

Asn

Gly

Thr

Gly

Thr

Asn

Arg

Ala

Leu

Val

Phe

Asp

Leu

Val

His

Lys

Lys

Ser

Lys

Ile

Ser

Thr

Leu

Pro

Tyr

Ser

Val

Glu

Val

Arg

Val

Val

Ile

His

Arg

Thr

Asn

Ala

Arg

His

Pro

Asp

Gln

Val

Phe

Gln

Ser

Gln

Phe

Arg

Trp

Leu

Asn

Asn

Thr

Lys

Lys

His

Pro

Thr

Gly

Leu

Leu

Asp

Val

80

Val
95

Val
110

Asn
125

Leu
140

Ser
155

Tyr
170

Val
185

Thr
200

Leu
215

Arg
230

Leu
245

Cys
260

Arg
275

Leu
290

Met
305

Phe
320

Thr
335

Glu
350

Ser
365

Val
380

Val
395

Ser
410

Gly
425

Ser
440

Asn
455

Thr
470

Glu

Phe

Lys

Pro

Arg

Ile

Gln

Pro

Ser

Asp

Gln

Glu

Ser

Glu

Val

Ser

Gln

Ser

Pro

Ser

Val

Pro

Asn

Leu

Gly

Val

Phe

Glu

Asn

Asn

Asp

Leu

Glu

Ile

Pro

Ser

Ile

Val

Gln

Ile

Leu

Trp

Arg

Asp

Ile

His

Gly

Pro

Ser

Thr

Leu

Pro

Ser

Gly

Thr

Ser

Asn

Asp

Leu

Glu

Gln

Gln

Pro

Glu

Ile

Arg

Ile

His

Ser

Ala

Leu

Pro

Asp

Ile

Ser

Ala

Gly

Val

Pro

Asp

His

Tyr

Ser

Ile

Phe

Gly

Arg

Thr

Ala

Thr

Arg

Pro

Cys

Lys

Leu

Gly

Ser

Val

Leu

Leu

Ala

Glu

Ala

Ser

85

Asp
100

Asn
115

Gln
130

Asn
145

Lys
160

Glu
175

Leu
190

Ser
205

Pro
220

Leu
235

Met
250

Val
265

Val
280

Thr
295

Ser
310

Glu
325

Leu
340

Arg
355

Thr
370

Leu
385

Leu
400

Tyr
415

Pro
430
His
445

Gln
460

Arg
475

Trp

Val

Lys

Leu

Tyr

Val

His

Pro

Asp

Gly

Trp

Thr

Gln

Gly

Val

Gly

Ala

Tyr

Trp

Thr

Glu

Arg

Ser

Ser

His

Pro

Leu

Ile

Val

Glu

His

Thr

Pro

Met

Val

Leu

Thr

His

Arg

Gly

Ala

Arg

Glu

Tyr

Ile

Phe

Leu

Phe

Gly

Gly

Ser

Val

Ile

Leu

Tyr

Lys

Cys

Ser

Val

Thr

Gln

Gly

Glu

Ser

Val

Gln

Gln

Val

Leu

Cys

Arg

Arg

His

Tyr

Gly

Asn

His

Leu

Leu

Arg

Tyr

Ile

Thr

Lys

Leu

Leu

Leu

Trp

Asp

Ile

Pro

Leu

Gly

Arg

His

Ala

Val

Ala

Cys

His

Gly

Tyr

Gly

Thr

90

Gln
105

Cys
120

Lys
135

Thr
150

Ala
165

Pro
180

Arg
195

Thr
210

Gln
225

Ser
240

Ser
255

Lys
270

Val
285

Ile
300

Ser
315

Ser
330

Val
345

Ala
360

Thr
375

Pro
390

Glu
405

Glu
420

Ala
435

Ser
450

Val
465

Leu
480



275

US 9,085,630 B2

-continued

276

Arg Ala Pro

His Cys Glu

Tyr His Glu

Gly Gly Ala

Asn Tyr Ser

Lys Val Val

Gly Leu Thr

Val Leu Ala

Arg Lys Pro

Pro Ser Glu

Asp Pro Gln

Leu Glu Pro

Ile Tyr Ser

Ala Asn Cys

Leu Tyr Ser

Glu Ala Ser

Asn Tyr Glu

<210> SEQ I
<211> LENGT.
<212> TYPE:

Gly Ala Gln Ala Val

485

Ser Leu Arg Gly Ser

500

Asp Asp Thr Leu Gly

515

Ser Phe Asn Leu Ser

530

Cys Glu Ala Asp Asn

545

Thr Leu Asn Val Thr

560

Ala Ala Gly Ile Thr

575

Ala Ala Ala Ala Leu

590

Gly Gly Leu Ser Ala

605

Cys Gln Glu Pro Ser

620

Glu Pro Thr His Ser

635

Met Tyr Ser Asn Val

650

Gln Ile Trp Ser Ile

665

Pro Met Met His Gln

680

Glu Leu Lys Lys Thr

695

Ser Arg Gly Arg Ala

710

Asn Val Pro Arg Val

725
D NO 41
H: 3459

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 41

ctcaatcage

tggtgtaggc

ctcagaactce

gtcettgety

aacctgtgat

agagtgactc

aacatggtat

gaaacaccct

ggctcecccac

aatcctgeag

tttatgcaga

aagtgetgcet

cttctcecaac

gectttgete

ttcegtecat

tgacttgcaa

catcggeact

cgaggttcgg

gaagtaacce

gcaccatatt

gaagaagctt

ttggcaatct

cctggageag

cagtctgtygg

cctecatgga

tggatttcag

actggggaga

gaatctggac

tgtgcgettyg

ctgtgtttga

Val

Phe

Asn

Leu

Gly

Gly

Gly

Leu

Thr

Ser

Lys

Asn

Gln

Glu

His

His

Leu

Gly
490

Pro
505

Ile
520

Thr
535

Leu
550

Thr
565

Leu
580
His
595

Gly
610

Ser
625

Pro
640

Pro
655
His
670
His
685

Pro
700

Glu
715

Leu
730

Asp

Ile

Ser

Thr

Gly

Ser

Val

Tyr

Thr

Arg

Leu

Gly

Thr

Glu

Asp

Glu

Ala

actgagctca

gggcetgacct

gettecatge

acaatctgca

ccacattctt

ttctatgcaa

aaagttgacc

tgtacagatg

ctcttttcett

aggtgacaca

Leu Leu Glu

Leu Tyr Trp

Ala His Ser

Glu His Ser

Ala Gln His

Arg Asn Arg

Leu Ser Ile

Ala Arg Ala

Ser Ser His

Pro Ser Arg

Ala Pro Met

Asp Ser Asn

Lys Glu Asn

Glu Leu Thr

Asp Ser Ala

Asp Asp Glu

Ser Asp His

ctgetggtge
ggcttgtete
tgctgtggge
getgcacaca
caaaggagag
cagagaaaac
ctgaccccag
ccaggeccgyg
cagactccett

ttggttctga

Leu
495

Phe
510

Gly
525

Gly
540

Ser
555

Thr
570

Leu
585

Arg
600

Ser
615

Ile
630

Glu
645

Pro
660

Ser
675

Val
690

Gly
705

Glu
720

50

100

150

200

250

300

350

400

450

500
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gatgccacag aagaaggaaa gagaaattga ctgctgtgaa atatacttgg 550
aatggaaaca ttctttccat ttctaataaa agctgggatc ttcttatccce 600
acaagcaagt tcaaataaca atggcaatta tcgatgcatt ggatatggag 650
atgagaatga tgtatttaga tcaaatttca aaataattaa aattcaagaa 700
ctatttccac atccagagct gaaagctaca gactctcage ctacagaggg 750
gaattctgta aacctgagct gtgaaacaca gcttectcca gagcggtcag 800
acaccccact tcacttcaac ttcttcagag atggcgaggt catcctgtca 850
gactggagca cgtacccgga actccagetce ccaaccgtcet ggagagaaaa 900
ctcaggatce tattggtgtg gtgctgaaac agtgaggggt aacatccaca 950
agcacagtcc ctcgctacag atccatgtge agcggatcce tgtgtectggg 1000
gtgctcectgg agacccagcee ctcagggggce caggctgttyg aaggggagat 1050
gctggtectt gtectgectecg tggctgaagg cacaggggat accacattcet 1100
cctggcaccg agaggacatg caggagagtc tggggaggaa aactcagcgt 1150
tcectgagag cagagctgga gcetccectgcee atcagacaga gccatgcagg 1200
gggatactac tgtacagcag acaacagcta cggccctgte cagagcatgg 1250
tgctgaatgt cactgtgaga gagaccccag gcaacagaga tggccttgte 1300
gcecgegggag ccactggagg gctgctcagt getcttcectee tggetgtgge 1350
cctgetgttt cactgctgge gtcggaggaa gtcaggagtt ggtttcecttgg 1400
gagacgaaac caggctccct ccecgectecag geccaggaga gtcectceccat 1450
tcecatctgee ctgcccaggt ggagcttcag tcecgttgtatg ttgatgtaca 1500
ccccaaaaag ggagatttgg tatactctga gatccagact actcagctgg 1550
gagaagaaga ggaagctaat acctccagga cacttctaga ggataaggat 1600
gtctcagttyg tctactctga ggtaaagaca caacacccag ataactcagc 1650
tggaaagatc agctctaagg atgaagaaag ttaagagaat gaaaagttac 1700
gggaacgtcc tactcatgtg atttctcececct tgtccaaagt cccaggccca 1750
gtgcagtecct tgcggcacct ggaatgatca actcattcca gcectttctaat 1800
tcttcectecatg catatgcatt cactcccagg aatactcatt cgtctactcet 1850
gatgttggga tggaatggcc tctgaaagac ttcactaaaa tgaccaggat 1900
ccacagttaa gagaagaccc tgtagtattt gctgtgggcce tgacctaatg 1950
cattccctag ggtctgcttt agagaagggg gataaagaga gagaaggact 2000
gttatgaaaa acagaagcac aaattttggt gaattgggat ttgcagagat 2050
gaaaaagact gggtgacctg gatctctget taatacatct acaaccattg 2100
tctcactgga gactcacttg catcagtttg tttaactgtg agtggctgca 2150
caggcactgt gcaaacaatg aaaagcccct tcacttcectge ctgcacaget 2200
tacactgtca ggattcagtt gcagattaaa gaacccatct ggaatggttt 2250
acagagagag gaatttaaaa gaggacatca gaagagctgg agatgcaagc 2300
tctaggctge gecttccaaaa gcaaatgata attatgttaa tgtcattagt 2350
gacaaagatt tgcaacatta gagaaaagag acacaaatat aaaattaaaa 2400
acttaagtac caactctcca aaactaaatt tgaacttaaa atattagtat 2450
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aaactcataa taaactctgc ctttaaaaaa agataaatat ttcctacgtce 2500
tgttcactga aataattacc aaccccttag caataagcac tccttgcaga 2550
gaggttttat tctctaaata ccattccctt ctcaaaggaa ataaggttgc 2600
ttttcttgta ggaactgtgt ctttgagtta ctaattagtt tatatgagaa 2650
taattcttgc aataaatgaa gaaggaataa aagaaatagg aagccacaaa 2700
tttgtatgga tatttcatga tacacctact ggttaaataa ttgacaaaaa 2750
ccagcagcca aatattagag gtctcctgat ggaagtgtac aataccacct 2800
acaaattatc catgccccaa gtgttaaaac tgaatccatt caagtcttte 2850
taactgaata cttgttttat agaaaatgca tggagaaaag gaatttgttt 2900
aaataacatt atgggattgc aaccagcaaa acataaactg agaaaaagtt 2950
ctatagggca aatcacctgg cttctataac aaataaatgg gaaaaaaatg 3000
aaataaaaag aagagaggga ggaagaaaggd gagagagaag aaaagaaaaa 3050
tgaagaaaag taattagaat attttcaaca taaagaaaag acgaatattt 3100
aaggtgacag atatcccaac tacgctgatt tgatctttac aaattatatg 3150
agtgtatgaa tttgtcacat gtatcacccc caaaaaaaga gaaaaagaaa 3200
aatagaagac atataaatta aatgagacga gacatgtcga ccaaaaggaa 3250
tgtgtgggtc ttgtttggat cctgactcaa attaagaaaa aataaaacta 3300
cctacgaaat actaagaaaa atttgtatac taatattaag aaattgttgt 3350
gtgttttgga tataagtgat agtttattgt agtgatgttt ttataaaagc 3400
aaaaggatat tcactttcag cgcttatact gaagtattag attaaagctt 3450
attaacgta 3459

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 42
H: 515
PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 42

Met Leu Leu

1

Gln Ser Ala

Trp Thr Thr

Gly Phe Gln

His Tyr Trp

Glu Val Arg

Pro Arg Ser

Ile Leu Gln

Leu Arg Cys

Tyr Thr Trp

Trp Ala Ser Leu Leu

Ala Ala His Lys Pro

20

Phe Phe Lys Gly Glu

35

Phe Tyr Ala Thr Glu

50

Gly Glu Lys Leu Thr

65

Glu Ser Gly Leu Tyr

80

Asn Pro Val Arg Leu

95

Ala Pro Tyr Ser Val

110

His Arg Arg Arg Lys

125

Asn Gly Asn Ile Leu

140

Ala

Val

Arg

Lys

Leu

Arg

Leu

Phe

Glu

Ser

Phe
10

Ile
25

Val
40

Thr
55

Thr
70

Cys
85

Phe
100

Glu
115

Lys
130

Ile
145

Ala

Ser

Thr

Thr

Pro

Gln

Ser

Gly

Leu

Ser

Pro Val Cys

Val His Pro

Leu Thr Cys

Trp Tyr His

Gly Asn Thr

Ala Arg Gly

Ser Asp Ser

Asp Thr Leu

Thr Ala Val

Asn Lys Ser

Gly
15

Pro
30

Asn
45

Arg
60

Leu
75

Ser
90

Leu
105

Val
120

Lys
135

Trp
150
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Asp

Arg

Phe

Lys

Ser

Ser

Ser

Thr

Ser

Leu

Ala

Thr

Gly

Leu

Leu

Ser

Tyr

Ile

Arg

Lys

Leu

Cys

Lys

Ala

Cys

Phe

Thr

Gly

Lys

Ser

Glu

Gly

Leu

Pro

Asp

Val

Ala

Leu

Gly

Ser

Val

Gln

Thr

Lys

Asp

Leu

Ile

Ile

Thr

Glu

Asn

Tyr

Ser

His

Gly

Gly

Asp

Gly

Ala

Asn

Arg

Thr

Phe

Asp

His

Asp

Thr

Leu

Thr

Glu

Ile

Gly

Ile

Asp

Thr

Phe

Pro

Tyr

Ser

Val

Glu

Thr

Arg

Ile

Ser

Glu

Gly

His

Glu

Ser

Val

Thr

Leu

Gln

Glu

Pro
155

Tyr
170

Lys
185

Ser
200

Gln
215

Phe
230

Glu
245

Trp
260

Pro
275

Leu
290

Met
305

Thr
320

Lys
335

Arg
350

Tyr
365

Thr
380

Gly
395

Cys
410

Thr
425

Ile
440
His
455

Gln
470

Glu
485
His
500

Ser
515

<210> SEQ ID NO 43

<211> LENGTH:

1933

Gln

Gly

Ile

Gln

Leu

Arg

Leu

Cys

Ser

Leu

Leu

Phe

Thr

Gln

Gly

Pro

Leu

Trp

Arg

Cys

Pro

Leu

Asp

Pro

Ala

Asp

Gln

Pro

Pro

Asp

Gln

Gly

Leu

Glu

Val

Ser

Gln

Ser

Pro

Gly

Leu

Arg

Leu

Pro

Lys

Gly

Lys

Asp

Ser

Glu

Glu

Thr

Pro

Gly

Leu

Ala

Gln

Thr

Leu

Trp

Arg

His

Val

Asn

Ser

Arg

Pro

Ala

Lys

Glu

Asp

Asn

Ser

Asn

Leu

Glu

Glu

Glu

Pro

Glu

Ile

Gln

Val

His

Ser

Ala

Gln

Arg

Ala

Arg

Pro

Gln

Gly

Glu

Val

Ser

Asn
160

Asp
175

Phe
190

Gly
205

Arg
220

Val
235

Thr
250

Thr
265
His
280

Pro
295

Cys
310

Arg
325

Leu
340

Gly
355

Ser
370

Asp
385

Leu
400

Lys
415

Ala
430

Val
445

Asp
460

Glu
475

Ser
490

Ala
505

Asn

Val

Pro

Asn

Ser

Ile

Val

Val

Val

Ser

Ser

Glu

Arg

Gly

Met

Gly

Leu

Ser

Pro

Glu

Leu

Glu

Val

Gly

Asn

Phe

His

Ser

Asp

Leu

Trp

Arg

Gln

Gly

Val

Asp

Ala

Tyr

Val

Leu

Leu

Gly

Gly

Leu

Val

Ala

Val

Lys

Gly

Arg

Pro

Val

Thr

Ser

Arg

Gly

Arg

Gly

Ala

Met

Glu

Tyr

Leu

Val

Ala

Val

Pro

Gln

Tyr

Asn

Tyr

Ile

Asn

Ser

Glu

Asn

Pro

Asp

Glu

Asn

Ile

Gln

Glu

Gln

Leu

Cys

Asn

Ala

Val

Gly

Gly

Ser

Ser

Thr

Ser

Ser

Tyr
165

Asn
180

Leu
195

Leu
210

Leu
225

Trp
240

Asn
255

Ile
270

Pro
285

Ala
300

Gly
315

Glu
330

Glu
345

Thr
360

Val
375

Ala
390

Ala
405

Phe
420

Glu
435

Leu
450

Glu
465

Ser
480

Glu
495

Ser
510
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-continued
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 43
acacacccac aggacctgca gctgaacgaa gttgaagaca actcaggaga 50
tctgttggaa agagaacgat agaggaaaat atatgaatgt tgccatcttt 100
agttccetgt gttgggaaaa ctgtctggct gtacctceccaa gectggccaa 150
accctgtgtt tgaaggagat gccctgacte tgecgatgtca gggatggaag 200
aatacaccac tgtctcaggt gaagttctac agagatggaa aattccttca 250
tttctectaag gaaaaccaga ctcectgtecat gggagcagca acagtgcaga 300
geegtggeca gtacagetge tcetgggcagg tgatgtatat tccacagaca 350
ttcacacaaa cttcagagac tgccatggtt caagtccaag agctgtttece 400
acctectgtyg ctgagtgcca tcccectetee tgagcecccga gagggtagece 450
tggtgaccct gagatgtcag acaaagetge accccctgag gtcagecttg 500
aggctecttt tctectteca caaggacgge cacaccttge aggacagggyg 550
ccctecaccca gaactcectgca tcccgggage caaggaggga gactetggge 600
tttactggtyg tgaggtggcce cctgagggtyg gecaggtceca gaagcagagce 650
ccecagetgg aggtcagagt gcaggetect gtatcceegte ctgtgcetcac 700
tctgcaccac gggectgetg accctgetgt gggggacatyg gtgcagetece 750
tctgtgagge acagaggggc tccccteccga tcectgtatte cttcectacctt 800
gatgagaaga ttgtggggaa ccactcagct ccctgtggtg gaaccacctce 850
cctectette ccagtgaagt cagaacagga tgctgggaac tactcctgeg 900
aggctgagaa cagtgtctcc agagagagga gtgagcccaa gaagetgtet 950
ctgaagggtt ctcaagtctt gttcactcce gccagcaact ggctggttece 1000
ttggcttect gegagectge ttggectgat ggttattget getgcactte 1050
tggtttatgt gagatcctgg agaaaagctg ggccccttece atcccagata 1100
ccacccacag ctccaggtgg agagcagtgc ccactatatg ccaacgtgca 1150
tcaccagaaa gggaaagatg aaggtgttgt ctactctgtg gtgcatagaa 1200
cctcaaagag gagtgaagga cagttctatc atctgtgegg aggtgagatg 1250
cctgcagecce agtgaggttt catccacgga ggtgaatatg agaagcagga 1300
ctctccaaga acccecttage gactgtgagg aggttctetg ctagtgatgg 1350
tgttctecta tcaacacacg cccaccccca gtctceccagtg ctectcagga 1400
agacagtggg gtcctcaact ctttcectgtgg gtecttcagt tcccaagccece 1450
agcatcacag agccccctga geccttgtee tggtcaggag cacctgaacce 1500
ctgggttett ttcttagcag aagaccaacc aatggaatgg gaagggagat 1550
gctececcacca acacacacac ttaggttcaa tcagtgacac tggacacata 1600
agccacagat gtcttcttte catacaagca tgttagttcg ccccaatata 1650
catatatata tgaaatagtc atgtgccgca taacaacatt tcagtcagtg 1700
atagactgca tacacaacag tggtcccata agactgtaat ggagtttaaa 1750
aattcctact gecctagtgat atcatagttg ccttaacatc ataacacaac 1800

acatttctca cgcgtttgtyg gtgatgctgg tacaaacaag ctacagcgcece 1850
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gctagtcata tacaaatata gcacatacaa ttatgtacag tacactatac 1900
ttgataatga taataaacaa ctatgttact ggt 1933
<210> SEQ ID NO 44

<211> LENGTH: 392

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 44

Met Leu Pro Ser Leu Val Pro Cys Val Gly Lys Thr Val Trp Leu
1 5 10 15

Tyr Leu Gln Ala Trp Pro Asn Pro Val Phe Glu Gly Asp Ala Leu
20 25 30

Thr Leu Arg Cys Gln Gly Trp Lys Asn Thr Pro Leu Ser Gln Val
35 40 45

Lys Phe Tyr Arg Asp Gly Lys Phe Leu His Phe Ser Lys Glu Asn
50 55 60

Gln Thr Leu Ser Met Gly Ala Ala Thr Val Gln Ser Arg Gly Gln
65 70 75

Tyr Ser Cys Ser Gly Gln Val Met Tyr Ile Pro Gln Thr Phe Thr
80 85 90

Gln Thr Ser Glu Thr Ala Met Val Gln Val Gln Glu Leu Phe Pro
95 100 105

Pro Pro Val Leu Ser Ala Ile Pro Ser Pro Glu Pro Arg Glu Gly
110 115 120

Ser Leu Val Thr Leu Arg Cys Gln Thr Lys Leu His Pro Leu Arg
125 130 135

Ser Ala Leu Arg Leu Leu Phe Ser Phe His Lys Asp Gly His Thr
140 145 150

Leu Gln Asp Arg Gly Pro His Pro Glu Leu Cys Ile Pro Gly Ala
155 160 165

Lys Glu Gly Asp Ser Gly Leu Tyr Trp Cys Glu Val Ala Pro Glu
170 175 180

Gly Gly Gln Val Gln Lys Gln Ser Pro Gln Leu Glu Val Arg Val
185 190 195

Gln Ala Pro Val Ser Arg Pro Val Leu Thr Leu His His Gly Pro
200 205 210

Ala Asp Pro Ala Val Gly Asp Met Val Gln Leu Leu Cys Glu Ala
215 220 225

Gln Arg Gly Ser Pro Pro Ile Leu Tyr Ser Phe Tyr Leu Asp Glu
230 235 240

Lys Ile Val Gly Asn His Ser Ala Pro Cys Gly Gly Thr Thr Ser
245 250 255

Leu Leu Phe Pro Val Lys Ser Glu Gln Asp Ala Gly Asn Tyr Ser
260 265 270

Cys Glu Ala Glu Asn Ser Val Ser Arg Glu Arg Ser Glu Pro Lys
275 280 285

Lys Leu Ser Leu Lys Gly Ser Gln Val Leu Phe Thr Pro Ala Ser
290 295 300

Asn Trp Leu Val Pro Trp Leu Pro Ala Ser Leu Leu Gly Leu Met
305 310 315

Val Ile Ala Ala Ala Leu Leu Val Tyr Val Arg Ser Trp Arg Lys
320 325 330

Ala Gly Pro Leu Pro Ser Gln Ile Pro Pro Thr Ala Pro Gly Gly
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335 340 345
Glu Gln Cys Pro Leu Tyr Ala Asn Val His His Gln Lys Gly Lys
350 355 360
Asp Glu Gly Val Val Tyr Ser Val Val His Arg Thr Ser Lys Arg
365 370 375
Ser Glu Gly Gln Phe Tyr His Leu Cys Gly Gly Glu Met Pro Ala
380 385 390
Ala Gln
<210> SEQ ID NO 45
<211> LENGTH: 900
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 45
ccattgttet caacattcta getgctettg ctgcatttge tctggaattce 50
ttgtagagat attacttgtc cttccaggct gttectttetg tagctceccctt 100
gttttctttt tgtgatcatg ttgcagatgg ctgggcagtyg ctcccaaaat 150
gaatattttg acagtttgtt gcatgcttgc ataccttgtc aacttcgatg 200
ttcttcectaat actcctcecte taacatgtca gcgttattgt aatgcaagtg 250
tgaccaattc agtgaaagga acgaatgcga ttctctggac ctgtttggga 300
ctgagcttaa taatttcttt ggcagttttc gtgctaatgt ttttgctaag 350
gaagataagc tctgaaccat taaaggacga gtttaaaaac acaggatcag 400
gtetectggy catggctaac attgacctgg aaaagagcag gactggtgat 450
gaaattattc ttccgagagg cctegagtac acggtggaag aatgcacctg 500
tgaagactgc atcaagagca aaccgaaggt cgactctgac cattgettte 550
cactcccage tatggaggaa ggcgcaacca ttettgtcac cacgaaaacy 600
aatgactatt gcaagagcct gccagetget ttgagtgcta cggagataga 650
gaaatcaatt tctgctaggt aattaaccat ttcgactcga gcagtgccac 700
tttaaaaatc ttttgtcaga atagatgatg tgtcagatct ctttaggatg 750
actgtatttt tcagttgccg atacagcttt ttgtcctcecta actgtggaaa 800
ctctttatgt tagatatatt tcectctaggtt actgttggga gcttaatggt 850
agaaacttcc ttggtttcat gattaaagtc tttttttttc ctgaaaaaaa 900
<210> SEQ ID NO 46
<211> LENGTH: 184
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 46
Met Leu Gln Met Ala Gly Gln Cys Ser Gln Asn Glu Tyr Phe Asp
1 5 10 15
Ser Leu Leu His Ala Cys Ile Pro Cys Gln Leu Arg Cys Ser Ser
20 25 30
Asn Thr Pro Pro Leu Thr Cys Gln Arg Tyr Cys Asn Ala Ser Val
35 40 45
Thr Asn Ser Val Lys Gly Thr Asn Ala Ile Leu Trp Thr Cys Leu
50 55 60
Gly Leu Ser Leu Ile Ile Ser Leu Ala Val Phe Val Leu Met Phe
65 70 75
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290

Leu Leu Arg

Asn Thr Gly

Lys Ser Arg

Tyr Thr Val

Pro Lys Val

Glu Gly Ala

Lys Ser Leu

Ile Ser Ala

<210> SEQ I
<211> LENGT.
<212> TYPE:

Lys Ile Ser Ser Glu

Ser Gly Leu Leu Gly

95

Thr Gly Asp Glu Ile

110

Glu Glu Cys Thr Cys

125

Asp Ser Asp His Cys

140

Thr Ile Leu Val Thr

155

Pro Ala Ala Leu Ser

170
Arg
D NO 47

H: 337
DNA

<213> ORGANISM: Homo sapiens

<220> FEATU

<221> NAME/KEY: Unsure
108, 168, 2

<222> LOCAT

RE:

ION: 106,

Pro

Met

Ile

Glu

Phe

Thr

Ala

98

Leu
85

Ala
100

Leu
115

Asp
130

Pro
145

Lys
160

Thr
175

<223> OTHER INFORMATION: Unknown base

<400> SEQUENCE: 47

ctteeccagec
cccageatee
tgcectngnec
gaaaaatgga
tacaaacatt
tetgectttyg
gtttgatttyg
<210> SEQ I

<211> LENGT.
<212> TYPE